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They invent. They imagine. They heal. 

They explore. They create. They inspire. 

They push the human race forward. 

Maybe they have to be crazy 

How else can you stare at an empty canvas and 
see a work of art? Or sit in silence and hear a song 
that’s never been written? Or gaze at a red planet and see 
a laboratory on wheels? 

We make tools for these kinds of people. 

While some see them as the crazy ones, 
we see genius. 

Because the people who are crazy enough to think 
they can change the world, are the ones who do. 


Think different. 


© 1997Apple Computer, Inc. All Rights Reserved. In honor of those who have changed the world and taken part in this tribute to innovative thought , Apple Computer has provided tools to the creative geniuses ofthefuture and to 
organizations that dare to make a difference. Albert Einstein image licensed by Roger Richman Agency, Beverly Hills, CA. TM&© 1997 The Hitchcock Trust. Toleam more about our tools for thought, visitusatwww.apple.com. 



To the crazy ones. 




Here’s to the crazy ones. 

The misfits. 

The rebels. 

The troublemakers. 

The round pegs in the square holes. 

The ones who see things differently 

They’re not fond of rules. 

And they have no respect for the status quo. 

You can praise them, disagree with them, quote them, 
disbelieve them, glorify or vilify them. 

About the only thing you can’t do is ignore them. 


Because they change things. 









See Bond’s new BMW 7 Series, featured in “Tomorrow Never Dies™” Powerful. Secure. 
Responsive. Yet as elegant as a black tuxedo. It out-accelerates gun-toting villains, 
and everyone else, with equal aplomb. 1-800-334-4BMW. Or www.bmwusa.com 








If it can handle 
007’s commute, 

it most certainly 
can handle yours. 



The Ultimate Driving Machine 
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brought you a little 


forces with GTE to create GTE Internetworking. 
We’re investing hundreds of millions of dollars 
world’s leading Internet research center, to build a backbone network 100 times bigger 

BBN Technologies. Now, BBN has joined than today’s Internet-big enough to withstand 



BBN built the forerunner to the Internet, and 
sent the world’s first e-mail. They run the 




thing called 

the rigors of business. For companies large and 
small it means a quicker, more reliable, more 
secure way of doing business on the Internet. 
In fact, GTE Internetworking provides the only 


the Internet. 

Web hosting service that has aced every security 
test thrown at them by the National Computer 
Security Association. To find out more, call us at 
800-472-4565, or visit www.internetworking.gte.com. 




INTERNETWORKING 

POWERED BY BBN 91 






It’s IV 


thick and 


weighs 


just 4.9 lbs. 


’-. 

BUILT 

ORDER 



Introducing the NEC Versa® 5000. No notebook this thin and this light has ever offered this many features. 


But that should come as no surprise. NEC introduced the first notebook PC, and offers one of the world's most 


extensive lines. All available direct from our factory. 

And with NEC NOW 3 " 1 , you get to buy computers in the way that's best for you. 
Because we give you the choice of buying direct or working with a highly qualified 
NEC reseller partner. So call our System Consultants today. You'll find that, when it 
comes to helping you choose the right computer, they're not lightweights either. 


Why NEC NOW? 

• The security of partnering with a company known for 
its technological innovations. 

• The flexibility of ordering direct or through a reseller. 

• The expertise of System Consultants. 

• The immediate availability of competitively 
priced products. 

• The resources of one of the world’s MEC 

largest computer companies. is * ow *i 


■ m 




©1997 NEC Computer Systems Division, Packard Bell NEC, Inc. NEC, Versa, and MultiSync are registered trademarks; VersaBay, ESM and Express5800 are trademarks, and UltraCare is a service 
mark of NEC Corporation, all used under license. Direction and MagicEye are trademarks and NEC NOW is a service mark of Packard Bell NEC, Inc. Leasing based on typical 36-month lease with 
purchase option. Other lease options may be available. Leasing arranged by third party leasing company to qualified customers. Prices do not include shipping or applicable sales tax, are valid in the 
U.S. only and are subject to change without notice. Products and specifications are subject to change without notice. Microsoft, Windows and Windows NT are registered trademarks of Microsoft 
Corporation. The Intel Inside logo, LANDesk and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. All other trademarks are property of their respective owners. 
*Maximum download speeds are limited to 53Kbps. Actual speeds may vary. Uploads travel at speeds up to 28.8Kbps. U.S. Robotics x2 modems require x2-compatible analog phone line and x2-capa- 
ble service provider. See www.usr.com/x2 for details. Base model weighs 4.9 lbs. Other models may vary in weight. 



pentium 






But, with all these 
features, it’s certainly 
! no lightweight. 


TFT color is bright, 
rich and photorealistic 


VERSA 5060X 


UltraSlim Versa Bay 
modular component 
technology for 
maximum flexibility and 
instant customization. 


Intel 166MHz 
Pentium processor with 
MMX technology. 



Versa 5060X 


■>6MHz Pentium® processor with MMX’ 
chnology 

5.3" XGA Active Matrix TFT 
olor Display 

2MB EDO DRAM (80MB max) 

2GB Hard Drive 


20X max Variable Speed CD-ROM 
Upgrade to 64MB RAM, add $299 
2nd Lithium Ion Battery, add $199 
NEC Xircom 10/100 CardBus Network 
Card, add $159 


Bus. Lease: $130/mo. Code #V5062 


Versa 5000 Series Ultra-slim, ultra-lightweight, ultra-powerful. 


nmon Features: PC 97 Compliant • PCI Bus Architecture with NeoMagic 128-bit 3D Graphics Accelerator • 2MB EDO DRAM Video Memory • Full Motion and Full Screen MPEG- 
ideo Support • 32-bit CardBus Support • USB Port • Zoomed Video Support • Integrated 16-bit Stereo Sound • Full-size Keyboard • UltraSlim VersaBay Accepts Warm Swapping 
)D-R0M, Floppy Drive and Weight Saving Module (all included) • Back Infrared Port • Lithium Ion Battery • Software Bundle including MS Windows 95, McAfee VirusScan, 
• Link • 1-Year Free UltraCare 5 * Service with Option to Upgrade 


Versa 5060 

» 166MHz Pentium processor with MMX * Upgrade to 32MB RAM, add $159 
technology * U.S. Robotics® x2™ XJACK® 56Kbps* 

• 12.1” SVGA Active Matrix TFT Capable Modem, add $159 

Color Display * Versa PortBar™ 5000 with lOBase-T, add 

> 16MB EDO DRAM (80MB max) $249 

• 1.6GB Hard Drive * VersaNote™ Ballistic Nylon Compact 

• 20X max Variable Speed CD-ROM Carrying Case, add $59 


$2899 


Bus. Lease: $107/mo. Code #V5060 


Call now for immediate delivery from our factory. 


1-888-8-NEC-NOW 


Dept. No. 
WD627A 


( 1 - 888 - 863 - 2669 ) 


Mon-Fri 8 a m - 8 p m EST 


www.necnow.com 
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It’s the new look. 



The Pentium ® II processor 
for a whole new style of computing. 


life 


Intel’s engineers have done 


|W_ 

it again. Their latest design 
pentmnrrn the Pentium® II processor, 
is unlike anything you’ve ever seen— 
from its unique package to the amazing 
effect it has on your multimedia appli¬ 
cations. That’s because it’s been designed 
with new architectural features, plus 
Intel MMX™ media enhancement tech¬ 
nology. Now, enhancing your favorite 
photos or making a video phone call on 
your PC is even better. The Pentium II 
processor. You’ll love what it does for 
your image. 


www.intel.com/home 


intel. 

The Computer Inside.™ 


© 1997 Intel Corporation. BunnyPeople'“ character trademark and copyright 1997 Intel Corporation. All rights reserved. 
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STOLI ® KAFYA COFFEE FLAVORED VOD 
FLAVORED VODKA, STOLICHNAYA 


















TRASBERI STRAWBERRY FLAVORED VODKA, STOLI VANIL VANILLA FLJ 
0% ALC./VOL., PRODUCTS OF RUSSIA, 100% GRAIN NEUTRAL SPIRT 


PfTNNAMON 

ERS LTD., FORT LEE, NJ. 


Warn 





Car hits tree. Or tree hits car. Airbags inflate. OnStar Center is alerted. Computer map 
pinpoints location. Adviser calls back, gets no answer. Adviser calls nearest emergency 
service provider. Yes, someone will hear you. 24 hours a day, 7 days a week. Even if you 
can’t call, well hear you. Well hear you in other ways, too. If you’re lost, well direct you. 



If your car is stolen, we can track it. If you’re locked out, we can unlock. It’s a service called 
OnStar. It’s available on nearly 2 million new GM vehicles. And it gives you more peace of 
mind. Because it’s a jungle out there. Even when it’s only a forest. jr# s %prj| mm 

Call 1-888-0NSTAR-7 or visit our website at www.onstar.com. wFvii9l!lFllm 
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Meet photo-realistic color printing so real, you can taste it. Add in faxing, 



copying and scanning, all packed into one simple-to-use, space-age 


device, and youve got Canons MultiPASS™C3000. 



PRINT 


Photo-realistic 
color printing. 


With its optional Photo Kit, this little wonder is the 


only true photo-quality product of its 



Plain paper 
faxing. 


kind. You get free TextBridge® Classic OCR 


and Canon Creative software*, your 



COPY 


Crisp, convenient 
copying. 


key to amazing results, featuring WebRecord™ 


Internet printing. Operators are standing by. 



SCAN 


400 dpi grayscale 
scanning. 


So call us at 1-800-848-4123 or visit www.ccsi.canon.com. Because 


now all your printing will be absolutely delicious. $66 wllclt W6 lf16cM. 


Canon 


*AII software available on CD-ROM only and designed for use only with Windows® 95. Output shown printed using Photo Kit, sold separately. ©1997 Canon Computer 
Systems, Inc. Canon is a registered trademark and MultiPASS, WebRecord, PhotoRealism and "See what we mean” are trademarks of Canon Inc. In Canada, call 1-800-263-1121. 




HP SureStore CD-Writer Plus. The drive to be your best. 


In the pursuit oF excellence, most experts will agree, you need to have a solid drive. 

Introducing the HP SureStore CD-Writer Plus. A CD-Recordable/ReWritable solution 
that lets you do things better while making exciting things possible. With O drag-and- 
drop simplicity and Flexible rewritability, it’s as easy to use and Familiar as a floppy. 

Only better. © With up to 650 MB capacity it opens up new dimensions in recording 


© 1997 Hewlett-Packard Co. All rights reserved. * Use HP CD-R media for distributing to most CD-ROM and audio CD players. CD-RW media compatible with other CD-RW drives and CD-ROM players with MultiRead. 






















audio, video and big data files. © Store your personal and business records on high- 
quality, reliable CDs. Unlike any zippy new formats, the CDs you create can be © 
shared with millions of CD-ROM and © stereo CD players worldwide*. And the best 
part is © it’s a piece of cake to use. So get the drive. HP SureStore CD-Writer Plus. Visit 
us at www.hp.com/go/cdr or call 1-800-249-4057 Dept. 4106 for more. 



HEWLETT® 

PACKARD 
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Enjoy Finlandia’s pure taste responsibly. 

Finlandia Vodka 40% ALC./VOL., Imported by Brown-Forman Beverages Worldwide, Louisville, KY ©1997 ALKO GROUP LTD. 












A 6 -year-old in Houston is looking forward to her 
next ballet recital, thanks to the world’s smallest paceniak 
developed by St. Jude Medical 


er 


Compaq Computer Corporation is shipping its 
34,000,000th personal computer. 


Daimler-Benz is developing an electronic system 
that automatically steers and controls cars for their drivers. 


VimpelCom is introducing Moscow 
to new communications services as it expands 
Russia 's first PCS network. 


Surveillance systems at the NYSE are 
scrutinizing more than 385,000 transactions a day 
to ensure investors everywhere a fair marketplace. 




It's all happening right now. 
And it could only happen here. 

THE NEW YORK STOCK EXCHANGE 
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TH€ WORLD PUTS ITS STOCK IN US5 
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218 

Sex Sells 

Young, ambitious Seth Warshavsky is the Bob Guccione 
of the 1990s. 

By Frank Rose 

226 

Lost in Space 

Pathfinder's marriage of cyberspace and outer space 
may finally rescue NASA from its wayward faith in 
"manned programs." By Piers Bizony 

236 

Pattie 

MIT professor Pattie Maes has made agents a household 
word, Firefly a $100 million business, and Newsweek's 
"people to watch" list. By Marguerite Holloway 

240 

The Future Ruins of the Nuclear Age 

In pursuit of superpower status, the Soviet Union 
built 60 science boomtowns.Then in 1990, the USSR 
collapsed. Masha Gessen reports on this grand 
experiment in failure. 


46 Rants & Raves Reader feedback 

57 Electric Word Bulletins from the front line of the Digital Revolution 
85 Fetish Technolust 

95 Scans People, companies, and ideas that matter 
104 Hype List Deflating this month's overblown memes 
106 Reality Check The future of hotels 

108 Raw Data Stats 'R' Us 

112 Geek Page Privacy by geometry 

116 Deductible Junkets Digital identity 

120 Updata Hacking the Great Firewall, Hellraiser unplugged.... 

122 Cyber Rights Now Too close for comfort 












68 

The Digital Citizen 

The Wired/Merrill Lynch Forum survey reveals a new political bellwether. 
Jon Katz reports on this first in-depth poll. 


224 

Zapped 

The PBFA-II at Sandia National Laboratories is capable of producing 
temperatures of about half a million degrees Celsius. By Jacob Ward 

232 

Close Shave 

Donald Lipski's swirling tribute to Vincent van Gogh. 

By John S. Couch 

234 

The Brain Builder 

Al researcher Hugo de Garis on evolvable hardware,"artilects," and other 
forces that will roil global politics in the 21 st century. By Roderick Simpson 

256 

The Artist of the Future Is a Technologist 

Steven Holtzman says throw away those 19th-century notions of creativity. 
By John S. Couch 



ELECTROSPHERE 


182 Attention Shoppers! By Michael H. Goldhaber 

192 Pirates Invade the Web By Hari Kunzru 
204 Peters Provocations By Kevin Kelly 


259 Street Cred 
263 Just Outta Beta 
271 Net Surf 
306 Nicholas Negroponte 
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IDEES FORTES 

213 Freedom from Choice By Andrew L. Shapiro 

214 Culture Incorporated By John S. Couch 
216 Digital Revelation By Richard Thieme 


Cover: Freedom of Speech, by Norman Rock¬ 
well, originally published in The Saturday 
Evening Post in 1943. © The Curtis Publish¬ 
ing Company, photo courtesy The Norman 
Rockwell Museum at Stockbridge. In 1994, 
the USPS commemorated the centennial of 
Rockwell's birth with a series of stamps 
that featured his paintings (see above). 

Introduction: Wireframe image © 1995 
courtesy View By View Inc., San Francisco. 
Statue of Liberty photographed by J. P. 
Laffont/Sygma. 
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©1997 Harman International 


Bluesmobile. 



However he damn well pleases. That's how John Lee Hooker 


listens to Howlin' Wolf. Here, he's chosen an Infinity car audio system. 
Friend and fellow guitar-slinger Robert Cray has chosen to navigate. 
Once again, one of the great companies of Harman International has 
provided the world's finest audio equipment. 

i 


Car Living room Home theater Computer Concert hall Arena Stage 




harman/kardon 


-V) Infinity 



UHL 


H Harman International 

Movie theater Nightclub Stadium Studio HEAR US EVERYWHERE. 

www.harman.com 
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PC Computing 


★ 



HotBot Rated # 1. 

“Clearly the top search engine.” 

- PC Computing 

“Editor’s Choice” 

- PC Magazine 


“HotBot is superior to 
all other search engines.” 

- Internet World 

ComputerLHe ff ★ ★ ★ ★ ★ ” 

- Computer Life 








© Copyright 1997 Wired Digital, Inc. All rights reserved. Wired is a registered trademark and HotBot and the HotBot logo design are service marks of Wired Ventures, Inc. 
AltaVista is a trademark of Digital Equipment Corporation. All other company and product names and logos are trademarks or service marks of their respective owners. 
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www.hotbot.com 


The Wired Search Engine 





The image portrayed in this advertisement may or may not be a compilation of images from the specific site. 

1. All x2 products are capable of 56 Kbps downloads; however, due to FCC rules which restrict power output of service providers' modems, current download speeds are limited to 53 Kbps, 

Actual speeds may vary depending on line conditions. Uploads from end users to providers travel at 28.8 Kbps. 

2 An x2 modem, a local analog phone line compatible with x2 technology and an Internet provider with x2 service are required for these high speed downloads. See www.3com.com/x2 for details. 

3. Upgrades must be claimed by 6/30/98. 

4. $50 mail-in rebate valid with purchase of Sportster* 56K models 1783,1784,1785,1786,1787 and 1789; Courier™ 56K models 1867,1868 and 1869 only, purchased 7/1/97 throu^i 1/17/98. 

See www.3com.com/x2delivers for details. 

©1997 3Com or its subsidiaries. All rights reserved. 3Com, the 3Com logo, U.S. Robotics, the USRobotics logo and Sportster are registered trademarks and x2, the x2 logo and Courier are trademarks 
of 3Com Corporation or its subsidiaries. All other product or service names are used for identification purposes only, and may be trademarks and/or registered trademarks of their respective 
companies. Product specifications subject to change without notice. 10/9/97 #4142 












56K MODEM^°| 


Using our 56K 1 x2™ modem is even better 

than knowing the bouncer. 

Whether you’re tired of waiting in line or sick of waiting online, a U.S. Robotics® 56K 
modem with x2 technology lets you party like a rock star at the House of Blues Web site, baby! 

As the official modem of the House of Blues, x2 technology lets you get the most out of the 
Internet - quickly More than 1,000 Internet providers worldwide, including IBM Global Services 
and NETCOM, offer live x2 service right now, so you can start using it today. 2 We’ll even 
guarantee a free upgrade to ensure your modem meets the international 56K standard when 
it’s established (expected in 1998). 3 

For more information, call 1-800-525-USR1 or visit www.3com.com/x2power to find 
a provider near you that offers live x2 service today. Even better; if you buy a U.S. Robotics 
56K modem right now, you’ll get $50 cash back by mail. 4 

Unlock the true power of the Internet with the #1 selling 56K modem in the world. 

(Don’t worry - we’ll leave your name at the door) 

K Mobotics 56K 



U.S. Robotics. From the leader in networking. 3, 






Switching Jobs Can Have 
An Unfortunate Effect On 
Your Retirement Savings. 
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Don’t Lose 40% Or More Of Your 
Retirement Plan To Taxes And Penalties. 
Call For Your Free Information Kit Today. 


If you’ve switched jobs, the 
way you handle the payout 
from your former employer’s 
retirement plan is very impor- 



decide what’s best for you. 
And if you choose a rollover 
IRA from T. Rowe Price, 
you'll also have access to 


tant. Depending on what you choose 
to do, you could lose 40% or more 
of it to federal, state, and local taxes 
as well as early withdrawal penalties. 
It makes sense to know the facts 
before you act. 

T. Rowe Price can help. We 

offer a free kit that clearly explains 
the pros and cons of each distribu¬ 
tion option in plain, straightforward 


our knowledgeable customer 
representatives, who can help make 
the rollover process as easy and 
hassle-free as possible. 

Request your free kit today. 

Call for our free kit on managing your 
retirement plan distribution, plus 
information about our broad range 
of no-load mutual funds. Because 
we’d hate to see your retirement 


language, so you can 1 - 800-541 -6628 plan go all to pieces. 


Invest With Confidence' 

TRoweRice 


m 

‘flk 


Request a prospectus with more complete information, including management fees and other charges and 
expenses. Read it carefully before you invest or send money. 

T. Rowe Price Investment Services, Inc., Distributor. iraro 39 isi 
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eX plore digital imaging, video edi ting _ - 




Improve your world view 
with the new vertically-flat 
Sony GDM-400PS 19" Trinitron ® Display, 

featuring an 18" viewable image, plus Active Signal Correction (ASC™) circuitry, 
which automatically sizes and centers your image at the touch of a button. 


For more info: 1-888-552-7669 or www.sony.com/imagination 


rhere is a place where ideas bask in sheer beauty, intense color and amazing clarity. But until this moment, it was only in your mind, 
ntroducing the Sony GDM-400PS, one of 14 displays designed to bring your imagination yet another step closer to reality. In 
^/MO addition to Sony's renowned Trinitron technology, the GDM-400PS also features a new flatter (over 40%*) CRT 
design for more accurate images, not to mention less glare. Plus Sony's new Digital Dynamic Convergence™ circuitry enhances image 


:larity up to 25%** from corner to corner. And finally, like all of our displays, the GDM-400PS is fully 
:ompatible with your PC or Mac®. Just open the box to all the possibilities. And your mind is sure to follow. 
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AnthroCarts! 





Call for your 
free catalog: 

800-325-3841 
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toward greater bandwidth in the so-called last mile 
of public network. Bandwidth may be increasing 
significantly in the network's backbone portion, but 
looking at the overall infrastructure provides a far 
more nuanced view. 

Tom Valovic 
valovic@world.std.com 

Free Web browsers - Kevin Kelly's example of the 
Law of Generosity - actually prove how ungenerous 
this law can be: new versions of browsers are pub¬ 
lished twice a year, buggy and incompatible to previ¬ 
ous releases. For users and Web publishers, the costs 


of working with flaws often exceed the benefits of 
the free tool. Kelly writes:"Once the product's worth 
and indispensability is established, the company 
sells auxiliary services or upgrades, enabling it to 
continue its generosity and maintaining this mar¬ 
velous circle." I will gratefully reject this offer in favor 
of a bug-free, standardized product in the first place. 
Reinhard Schaffner 
schaffnr@informatik.tu-muenchen.de 

Nice job on "New Rules." One thing that economists 
Paul Romer and Brian Arthur do not recognize, how¬ 
ever, is the limits of increasing returns.The network 
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Closer to Free 

"New Rules for the New Economy" (Wired 5.09, page 
140) was a treasure for me personally, and it offered 
top-level strategic guidance for my work.The piece 
presented powerful new conceptual tools at many 
levels: philosophical, economic, psychological, and 
technological. I constantly felt a sense of recognition, 
but you were usually going a few steps beyond 
where my thinking had taken me. 

"New Rules" is also a great lesson in directness, 
clarity, and brevity. Yes, brevity. It was a long article, 
but the ratio of breakthrough insights to time 
invested was great. I didn't want it to end. I'll reread 
it many times and have begun to rave about it to 
others. Congratulations. 

Ron Richards 
ronr@resultslab.com 


Kevin Kelly's article raised 
some interesting issues and 
provided more than a few 
insights in the attempt to 
predict the somewhat unpre¬ 
dictable nature of networks. 

However, his comments on 
the notion of "free bandwidth" 
are not supported by techno¬ 
logical reality. 

In their speculations about 
the public network, both Kelly 
and George Gilder seem to 
have made a common concep¬ 
tual error.They assume that 
trends and principles derived 
from experience in the computei 
industry can be extrapolated 
and applied to the telecommunications industry. 

The exuberant perversity of Moore's Law suggests 
to them that there must be a similar dynamic in the 
growth of network infrastructure. But in fact, the 
telecom industry is far more complex and riddled 
with intellectual wormholes than the relatively one¬ 
dimensional computer industry. 

Bandwidth may indeed be growing at a phenome¬ 
nal rate, but aggregate bandwidth is a poor metric 
for gauging what's really happening. Cable modems 
and xDSL (digital subscriber line) may be hot on Wall 
Street, but they are nowhere to be seen on most 
subscribers' radar screens. We are moving very slowly 


economy does not eliminate diminishing returns 
altogether, but delays their onset. As Kevin Kelly 
points out, even the red tide died out almost as fast 
as it showed up.The question for Microsoft and Intel 
is,"When will the law of diminishing returns kick in?" 
One answer is,"When they misgauge the next big 
thing. So far, Microsoft has been unusually adept at 
reading the'significance that precedes momentum.'" 
Ted Lewis 

tedglewis@friction-free-economy.com 


Kelly's rules speak my experience as a physician and 
board member of a local hospital. I've been trying 
to say that we need to focus 
more on quality, technology, 
lower prices, and networking 
with outside medical schools, 
rather than seeking managed 
care or subordinated relations 
with hospital groups.The early 
history of medicine was that of 
a primitive network or guild of 
physicians extending back to 
the Greek learning centers, like 
nodes on the Net. I believe 
part of the present trouble 
comes from the attempt to 
impose an industrial solution 
to solve problems of distribu¬ 
tion. Insurance, managed 
physicians, and managed care 
are creating spiraling admin¬ 
istrative costs and insurance- 
company profits at the expense 
of quality and service.The 
medical school is all but lost as a networking node 
of information and support.That will change, and at 
a pace something like that which Kelly describes in 
his article: prices will plummet, information will soar, 
and administrative burden will be all but eliminated. 
Clancy Hughes 
hughes@ptialaska.net 


The Hard Cell 

"Dawn of the Hydrogen Age" (Wired 5.10, page 138) 
was big on hydrogen hype but completely missed 
the point from a scientific standpoint. Hydrogen is 
not a fuel for generating power in the sense that oil, 
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gas, and uranium are fuels. Hydrogen must be manu¬ 
factured, and this manufacturing process consumes 
as much energy as is provided, or more, when the 
hydrogen is ultimately used.This is the law of the 
conservation of energy, and it holds true whether 
the hydrogen powers a fuel cell, an internal combus¬ 
tion engine, or anything else. Hydrogen-based fuel 
cells are essentially batteries, not power generators. 

In all cases, the emission of pollution and green¬ 
house gases just shifts from the vehicle exhaust to 
the chimney of the hydrogen-producing power sta¬ 
tion. I doubt very much that it is more efficient and 
cleaner to burn fossil fuels to make electricity to 
then produce hydrogen than it is to simply burn fuel 
directly in the vehicle. 

Peter Webb 

peter_webb@msn.com 

What? No mention of nuclear power? That detailed 
chart on page 145/The Right Source + The Right 
Fuel +The Right Engine = Less Pollution," lists every 
major energy source out there except the black 
sheep of the energy family. I'm shocked that an other¬ 
wise reasonable magazine such as Wired would 
neglect the one source that may be capable of han¬ 
dling our energy requirements over the inevitably 
lengthy transition from fossil fuels to the holy trinity 
of sources: solar, wind, and biomass. Your sidebar 
debunked the myths concerning the dangers of 
hydrogen - now how about the larger task of exon¬ 
erating fission? 

Other than that, the article was great. My broker's 
buying Ballard Power Systems as I type. 

Jake DeSantis 
jake@alum.mit.edu 

Upstream Bits 

Robert H. Reid may be a bit too close to the trees 
to see the future forest of RealVideo. He focuses on 
how the "Real Revolution" (Wired 5.10, page 122) 
will allow commercial content providers to blossom 
on the Web, while only touching on the more likely 
pointers to RealVideo's future. 

Most content providers don't let their audiences 
talk back. Even paper-based publications like Wired 
let only a few readers speak in letters to the editor. 
But the Net's strength is interactivity, and its biggest 
use is email.This means people want to connect 
with others more than they want to be entertained. 

It won't be long before the average PC owner links 
up with people from around the globe via stream¬ 
ing video and audio. Far from becoming couch pota¬ 
toes passively watching TV-type content, RealVideo's 
future users will connect the way people did before 
the advent of TV - by providing mutually generated 
content. 

Richard Foy 
rfoy@netcom.com 


Windows Shopping 

In "Reintermediated" ( Wired 5.09, page 208), Nicholas 
Negroponte freaks out on the "bits cost nothing" 
issue - again. Why does the Web industry think 
that by calling its client software a browser it has 
replaced browsing in the atom world? Browsing is 
the reason for bookstores, wine cellars, singles clubs, 
and Macy's. (Reality check: Did catalog shopping kill 
the department store?) 

Negroponte assumes you can reduce everything 
to bits and then forgets how lossy these encodings 
are: they lose the human interaction that makes our 
lives tick. I can't wait for next month's back page: 
"Soon traditional meeting places will be replaced by 
a simple Web site - www.need-some-lovin.com/ - 
where your perfect match can be found through our 
innovative affinity software:'You liked Jane, hated 
Michelle, loved Betty - you'll adore Rachel.'" 

John Graham-Cumming 
jgc@jgc.org 

Volume, Volume, Volume 

Ryan Mathews makes some interesting points ("The 
Progressive Grocer," Wired 5.09, page 146), especially 
that technology allows for a return of intimacy 
between the grocer and shopper. However, his 
underlying reasoning - that today's grocery stores 
do not anticipate individual needs - is flawed. In 
fact, stores have addressed the individual needs of 
the majority of their customers ad nauseum. The 
primary need is the lowest possible price. For most 
lower- and middle-income Americans, grocery shop¬ 
ping is geared toward price comparison (witness the 
double manufacturers'coupon campaigns, et cetera). 
Unfortunately, the best way to offer rock-bottom 
prices is in a stripped-down, unexciting-but-inexpen- 
sive retail warehouse where the objective is volume 
over margin. 

The difference between real and virtual grocery 
shopping is the socioeconomics of the target cus¬ 
tomer. Virtual shoppers don't shop primarily by price. 
They are upper-income professionals with home 
computers and, most important, not enough time. 
Online shopping provides the personalized service 
and time savings that this market is willing and able 
to pay for. 

The difference between real and virtual stores is 
not based simply on what technology allows, but on 
what the customer wants and can afford. 

Maria LaTour Kadison 
mlatour@worldnet.att.net 

Clowns 

Neil Postman once said that many aspects of the 
modern world were being transformed into enter¬ 
tainment. Politics, art, education, athletics, literature, 
and even religion - all churned into an amusing 
candy ball wrapped in peanut butter and sold by 
clowns at a never-ending carnival. 

Bo 


Well, hyuck, hyuck, even "consumer research" 
seems to be "trending" toward candy-ball status 
("'Please Quote Me on That'," Wired 5.09, page 96). 
How about more pictures in the next study to help 
the slower reporters? Perhaps a happy-face mug to 
the first reporter to call for a quote. 

Brian Giffen 

bg_giffen@classic.msn.com 

Smoke Screen 

What have you been smoking? How can you bash 
The New York Times for printing misleading Internet 
articles ("The Netizen:What Have They Been Smok¬ 
ing?" Wired 5.09, page 53) and then print an article 
on PC-TV convergence ("Real Revolution," Wired 5.10, 
page 122)? I've always trusted Wired as the source 
of cool things to come, not overblown, half-baked 
marketing memes like PC TV. 

Didn't you learn anything from the interactive-TV 
experiment? Nobody needs this convergence, nobody 
is asking for it, and nobody wants it. Face it, PC TV is 
just a Microsoft marketing plan to find more Windows 
platforms.The last thing I need is to be rebooting my 
TV several times a day. Geez, next you'll be telling me 
that the "network is the computer." 

Doug Carter 
dougc@canus.com 

Crush 

"(D)Riven"(lV/>ec/5.09, page 120) is not simply a mag¬ 
azine article - it is a piece of literary art. Jon Carroll 
is magnificent.The piece made me laugh. It made 
me desperate. It made me hope. It made me see. 

For years - since I first encountered Myst - I have 
spooged all over myself when contemplating the 
seemingly immortal quality of Cyan. My first crush 
on a company, an idea, a dream. Anything created 
by spoken by Cyan was canon. 

However, within the past few months I have begun 
to see a new side of Cyan, one that shows that the 
creators are people, too.They have conflicts, pres¬ 
sures, and deadlines.They make mistakes. Carroll's 
article put my vague realizations and thoughts into 
words; while humorous at times, the piece used a 
respectful but mournful tone. Perhaps he realized, 
as I did, that the gods are human after all. 

Matthew J. Kelliher 
mattkelliher@writeme.com 

The Bottom Line 

While I agree that computer games are the first to 
use many way-new software applications, I have to 
disagree with Colin Berry's assessment ("The Bleed¬ 
ing Edge," Wired 5.10, page 90) that online games 
possess a superior economic model as well. In fact, 
most game services are stuck firmly in the past with 
their per-hour charges.There's nothing that ticks me 
off more then spending an hour downloading a 
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supposedly free game, only to find in the readme 
file that is costs US$2.75 per hour to play! 

An advertising-based revenue model would work 
for online gaming, but unfortunately no single game 
would bring in enough users to be profitable. Instead, 
the online gaming business needs to set up super¬ 
sites capable of delivering multiple content (news, 
games, weather, chat) for free.This would give them 
an audience large enough to attract advertisers. 
Steve Dealer 

c715591@showme.missouri.edu 

Map the Genome • 

Thanks for a mind-boggling article on the genome 
("Map the Genome, Hack the Genome," Wired 5.10, 
page 152), and congratulations: I think this is the first 
time I've se£n Moctezuma's name spelled correctly 
in a US nonspecialized publication. It is also nice to 
see you using Spanish accent marks. 

Francisco J. Sanchez 
Tijuana, Mexico 

Saturation 

I'd like to correct some misconceptions about the 
Brazilian media in"Agressivo"by Patrick Symmes 
[Wired 5.10, page S11). Contrary to what he implies, 
Brazilians have been watching and continue to watch 
tons of American TV. Many Brazilians grew up on 
shows such as Hawaii Five-0, Charlie's Angels, The 
Incredible Hulk, Dallas, Miami Vice, and, more recently, 
Fox Broadcasting's Melrose Place, The Simpsons, and 
Married ... with Children. The Brazilian-based Rede 
Globo network does produce many shows that are 
seen around the world, but, for better or worse, 
American TV is everywhere. 

Symmes also implies that even though they live 
in squalor, slum dwellers are willing to spend big 
bucks on satellite antennas for clear TV reception. 

In reality, the only way to receive television signals 
in outlying regions is with a parabolic antenna; 
there is no cable, and rabbit ears pick up only static. 
Larry Bank 
bankl@gate.net 

More Reback 

Spellbound by the image of Gary Reback fighting 
valiantly against the Microsoft bully ("The Robin 
Hood of the Rich," Wired 5.08, page 108), Wired paints 
a picture of government antitrust enforcers as lack¬ 
luster lawyers "asleep at the switch."The article 
describes government analysts as "applying old 
laissez-faire models"to new, high tech markets. 
Supposedly, antitrust enforcement is being "held 
hostage" by misguided economists who are "often 
in deep space."Well, Reback and Wired are the ones 
who need to wake up, not the Department of Justice. 

In 1995,1 served as chief economist at the Jus¬ 
tice Department's antitrust division, and the story 


told by Reback and Wired is pure fiction. Reback 
embraces a new economics, the economics of posi¬ 
tive feedback and network externalities; I wrote 
several of the pioneering papers in this field during 
the 1980s with my Berkeley colleague and partner 
Michael Katz. What do you think - that I forgot my 
own research or my experience working with Silicon 
Valley companies when I went into government? 

I was intimately involved in the Microsoft investiga¬ 
tion at the DOJ, and the notion that the antitrust 
division was unable to comprehend or apply eco¬ 
nomics suitable for the software industry, or the 
Internet, is hogwash.To cite one example, many 
people urged Justice in 1995 to stop Microsoft from 
launching MSN, fearing the giant would leverage 
its desktop monopoly into dominance of online 
services. We decided to let the market take its course. 
We were right. 

Wired states:"One fact nobody can deny: if there's 
anyone who's going to help define antitrust law for 
the 21 st century, it's Gary Reback." Reality: vision in 
high tech antitrust will come from the thoughtful 
leaders at the Federal Trade Commission and the 
Justice Department's antitrust division, Robert Pitof- 
sky and Joel Klein, hopefully with input from right- 
thinking economists. 

Carl Shapiro 

shapiro@haas.berkeley.edu 

On the Shoulders of Research 

Fred Hapgood's minireview of Terence Kealey's book 
The Economic Laws of Scientific Research ("Unplugging 
State Science," Wired 5.08, page 129) spouts the 
libertarian pipe dream that if the government got 
out of the universities, everyone would be better off. 
His statement that university science is "incremental, 
unambitious" displays an incredible ignorance of 
both what is happening at universities and how 
science occurs. 

Granted there are major discoveries - evolution, 
relativity - that upset paradigms and reorient think¬ 
ing. But if every scientist tried to upset the status 
quo, not much progress would be made, nor would 
scientific inquiry be very robust. Incremental research 
- discoveries built upon previous discoveries - are 
how we learn more about the natural world. For 
example, a small group of virologists in the 1970s 
and early '80s were studying an obscure class of 
viruses called retroviruses.Then came the AIDS epi¬ 
demic and its causative agent HIV, which is a retro¬ 
virus. Immediately, research could proceed into the 
development of drugs and treatments. 

The example of retrovirus research also under¬ 
scores the importance of government-sponsored 
study, because few private foundations or commer¬ 
cial entities have the foresight or the interest to 
sponsor basic research that may have profound 
impacts on human disease. If the government 

H2 


stepped out of funding science, then basic research 
- which fuels advances in applied research and 
technology - would all but cease. 

Aron 5ilverstone 
aron@acpub.duke.edu 

Where Circuit Boards Go to Die 

The article "Afterlife" ( Wired 5.07, page 146) neglected 
to mention that the process of extracting gold from 
old printed circuit boards is incredibly toxic.The 
sludge left over after the acid bath separates the 
gold (and kills most nearby wildlife) is used as fuel. 
Fortunately, it's too dirty to be used as legal fuel in 
the US - that's why gold refineries operate in Canada. 
Matt Kosokoff 
bob@delta-9.com 

Undo 

Server Switch:The Krebbsville MUD ("The Wild 
Indoors," Wired 5.09, page 78) now functions inde¬ 
pendently at www.araneum.mudservices.com/. 

■ Reanimator: Japanese anime legend OsamuTezuka 
("Deductible Junkets," Wired 5.10, page 82) died in 
1989. ■ That Girl: Wired Travel contributor geekgirl 
{Wired 5.10, page S3) lives at www.geekgirl.com.au/. 

Send your Rants & Raves to: 

Email: rants@wired.com 
Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 


Get Wired. 

Online. 

www.wired.com 

Get breaking news and insiders' 
insights on the digital world, 
reported up to the minute. 

Ill Gteil News 

www.hotwired.com 

Immerse yourself in the Web's 
latest tech, business, arts, and issues. 

hQt ®i©e© 

www.hotbot.com 

Find it with HotBot search services, 
offering the Web's best-rated search 
engine - the largest, freshest data¬ 
base for the most accurate results. 

www.newsbot.com 

Use NewsBot to scour the Web's 

200 top news sites automatically 
around the clock, tracking updates 
on the topics you choose. 

www.wired.com/wired 

Dive into the magazine's 
recent issues, search our archive, 
or subscribe online. 

home.wired.com 

Wired Ventures homepage. 
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CANO ^ON N you to high-quality, network-compatible color for your 
office. And you’ll see how simple and productive network- 
compatible color can be with a Canon Color Laser Copier/Printer. 

With the CLC 320 and a ColorPASS 320 Controller, for 
example, network users can easily produce continuous tone 
images up to 11" x 17" at 5 pages per minute. 

The CLC 700 Series and CLC 800S simplify higher volume 
demand with such productive features as a print speed of 7 pages 
per minute and a 2,050-sheet paper capacity. 

And with its Automatic Duplexing capabilities, the CLC 800S 
makes even the most complex network jobs quick and effortless. 

In fact, whatever the network, whatever the source, however 
your volume demands change, we can make the reality of Canon 
laser color a reality for your business. After all, we’ve been 
number one in laser color in the U.S. for ten years* 

To find out more, call 1-800-OK-CANON anytime. Or visit 
us on the Web at www.usa.canon.com. You can have 
high-quality color. Count on it. 

Canon Laser Color. Its only competition is reality. 









































Dodge pioneered the cab-forward 
concept - moving the wheels 
out toward the comers 
to make more room for 
passengers. Can cab-forward 
roominess create more room 
even in the trunk? 



Do you have to choose between the 
convenience of an automatic 
transmission and the 
performance of manual shifting? 
Or can an available AutoStick® 
transaxle shift an automatic a 
little more toward fun? 


These are the 
questions. 



You'd expect a 
race car to be graded 
on a curve. Well y if 
race cars inspired 
us to modify a 
double-wishbone 
suspension, can 
you handle it? 


Car chassis have traditionally 
been built on a u floor pan ” 
design. Can a platform 
that incorporates a 
continuous rigid, ladder-type 
frame improve ride and 
handling characteristics? 
Can this help us reach a 
high level of performance? 



If you have more 
questions about 
Stratus, call 
1-800-4-A-DODGE 
for the answer. Or 
visit our Web site at 
wwwAadodge. com 

Always use seat belts. 
Remember a backseat is 
the safest place for children. 



This is the 


Stratus i@l The New Dodge 






















I ike some hokey primetime plot, Barry Diller’s quest 
_Ljfor media moguldom needed a third act Now it can 
be written. In October, Diller - the man who built the Fox 
Network for Rupert Murdoch, then colonized the frontier 
of home shopping - gained the distribution he craved when 
his company, HSN Inc., bought the Seagram Corporation’s 
USA Network and Sci-Fi Channel. 

The drama won’t be complete, of course, unless Diller 
triumphs over the failures of the preceding acts: his frus¬ 
trated attempts to take over CBS and later 
Paramount. He plans to combine the new 
cable channels with the 18 broadcast sta¬ 
tions he already owns, and battle ABC, CBS, NBC, Fox, and 
Warner Bros, for the eyeballs of American TV viewers. Bet 
on Barry to craft a happy ending to his tale. What else would 
you expect from the inventor of the Movie of the Week? 

- Chip Bayers 




C anada's Northern Telecom (Nortel), in conjunction 
with Britain's Norweb Communications, recently 
announced a powerful new way to wire the Continent: 
high-speed Internet access over power lines. Although 
service prices and options haven't been established, 
one possibility - with a setup cost comparable to the 
rice of an ISDN card - would deliver bits at speeds 
exceeding 1 Mbps. The technology shields data traffic 
from the disruptive electrical noise inherent in 
power cables. Nortel officials see this power¬ 
line carrier as a means to enter Europe's telco- 
dominated voice and data delivery market without 
having to pay their way into the telco-owned local loop. 

US residents shouldn't abandon their ISPs yet, though. 
Differences between European and US electrical infra¬ 
structures will make the service considerably more 
expensive stateside. So while US utilities have shown 
immense interest in the service, they'll have to over¬ 
come its greatest obstacle: sticker shock. - Tom Claburn 
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■ *he Commodore Amiga, dubbed “the world’s 
I first multimedia PC” by Byte , is back - again. 
Developed by Hi-Toro then sold to Commodore, 
the computer hit the streets in late 1985 and met 
its first public demise with the death of Commo¬ 
dore in 1994. Though the system disappeared 
from the mainstream, Amiga owners have kept 
the machine alive in a quasi-underground 
market. Meanwhile, the German clone manu¬ 
facturer that bought the OS promptly went 
bankrupt, and - after two deals fell through - 
sold the technology to Gateway 2000 last March. 
When Amiga Inc.’s Darreck Lisle subsequently 
began popping up in several user groups, pre¬ 
dictions of another “second coming” - including 
PDAs and set-top boxes based on the venerable 
OS - spread quickly around the Net. Gateway 
did not respond to the buzz, choosing to keep 
quiet until DevCon, a gathering of professional 
developers at the Midwest Amiga Exposition in 
November. Even if this revival fails, the faith¬ 
ful know the Amiga still has several lives to go. 
- Stephen Jacobs 



=111 Reality, Undistorted: It had to happen. Just a few weeks after Steve Jobs and Bill Gates announced 
the Apple/Microsoft detente. Jobs was already having trouble remaining diplomatic about the arrangement. Delivering the keynote address at the annual Seybold publishing conference 
in San Francisco in October, the interim Apple CEO stopped short when it came to explaining Apple's decision to favor Microsoft's browser over Netscape's. "We looked at Internet Explorer," 
Jobs said, "and thought it was the bett- ... thought it was a great browser." Guess Steve still can't quite bring himself to shower unqualified praise on the company he once said had 
"no taste." =111 Think "Same": During the same speech. Jobs showed - not once, but twice - the first commercial in Apple's new "Think Different" ad campaign, cooked up by TBWA 
Chiat/Day and featuring images of such innovators as Einstein, Picasso, and Martha Graham. Chiat/Day is the ► 



Pixel Pros 

Hey, if golf counts as a legitimate sport, then fragging certainly 
should. Or so argue the creators of the Professional Gamers' 
League, the association launched by Total Entertainment Net¬ 
work and heavily sponsored by Advanced Micro Devices. With 
help from Commissioner Nolan "Atari" Bushnell (left) and an 
advisory board of gamers and industry execs, the PGL aims 
to standardize the fragmented realm of competitive gaming, 
turn top players into stars, and earn gaming a mass audience. 

Anyone can join the league, but only the top 128 players in 
each category (action and strategy) qualify for the quarterly 
championships, which will be broadcast live over the Web 
and, PGL officials hope, on ESPN or MTV. Thanks to more than 
US$1.5 million in big-name sponsorships, the elite gamers 
can start paying their rent by annihilating pixel opponents. 
As id Software CEO Todd Hollenshead puts it, this could be 
the Super Bowl of Quake. - Janelle Brown 
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f need a new motor to run 
government," says Marcel 
Bullinga, the flamboyant Dutch 
new media guru and author of 
The Net , That's Me. Re: The Digital 
Future. Published last month, 
Bullinga's book presents grand 
designs for that motor, a form 
of direct democracy based on 
his prototype software program. 
Decision Maker. In 1996, Deci¬ 
sion Maker enabled one of the 
Netherlands's first political 
debates on the Net and grabbed 
the attention of the Dutch gov¬ 
ernment. In his new role as 
senior adviser on new media to 
the Ministry of Housing, Spatial 




Planning, and the Environment, 
Bullinga is developing programs 
that move beyond Net debate 
and directly tap citizen's opin¬ 
ions without the interference of 
government officials. "The same 
intelligent agents that steer 
airplanes," Bullinga declares, 
"can be built to steer govern¬ 
ment." - Rachel Lehmann-Haupt 














YOU'VE GOT TO SEE IT IN 


EPSON 


St 


COLOR. 


An amazing paint job makes you think it's a bathing suit. These 
astonishing new printers let you know it's not. 1440 x 720 dpi — 
for incredible detail. Micro Piezo™ Technology-for a smaller, more 
consistent dot. All from our exclusive PerfectPicture™ Imaging 
System. You'll get Photo Quality color and laser-sharp black text- 
print quality that's already won 39 ma j or awards , includin g PC 
Computin g 's 5 Star Ratin g. In standard format or wide format. 
PC/Mac compatibility. Optional internal Ethernet. Up to 8 ppm 
black/7 ppm color on the EPSON Stylus® Color 800. Plus a 2-year war¬ 
ranty. Call 1-800-GO-EPSON (ask for operator 3064) or visit us at 
www.epson.com for more details. For every detail, look at the output. 

INTRODUCING THE WORLD’S FIRST 1440 DPI 
COLOR INK JET PRINTERS. 



EPSON Stylus® Color 800. High-performance business printer. 
EPSON Stylus® Color 1520. The versatile wide-format printer. 









If subversion is an art form, then Heath Bunting 
may well be the Michelangelo of the digital age. 
The self-taught British hacker calls himself an 
I “artivist” - part artist, part activist. Employing 

# pirate radio, bul- 

Sage of Subversion lean boards 

** terns, spray paint, 

and fax machines, he uses guerrilla tactics to over¬ 
turn capitalistic ideals. In a now-renowned inci¬ 
dent, he orchestrated all the pay phones in London’s 
King’s Cross Station to ring at once. More recently, 
he’s been wreaking havoc on corporate Web sites 
by fucking with URLs. Two targets of his online 
performance-art antics were Nike and Adidas. 
Anyone using a search engine to track down either 
shoemaker was routed to www.irational.org, a 
page with a “URL FOR RENT” sign and a pointer 
to the competitor’s site. “I’m sure businesses will 
develop these guerrilla search-engine tactics soon,” 
Bunting says of his preemptive strike. “You have 
to fight your enemies with the same weapons.” 

- Jennifer Cowan and Ingrid Hein 


► agency responsible for the historic "1984" ad that introduced the Macintosh to the 
world. Turns out, however, there's nothing different about "Think Different." It's based 
on a similar campaign, complete with the faces of historic personalities, that another 






agency cooked up two years ago for - of all companies - IBM, the Big Brother of the "1984" spot. Visit www.well.com/~mucas/thinkers.htmlto see the similarities. =111 Static Charge: If you 


thought rotating, spinning, dynamic graphics were sweeping the Web, you're wrong. The August 1997 Online Advertising Report from Focalink shows that static GIFs still rule the online 


world. In fact, rich media like Java (found at 17 percent of the sites surveyed), Shockwave (14 percent), and HTML-embedded banners (2 percent) lag far behind unmoving, unblinking 


image formats like GIF (100 percent) and JPEG (48 percent). =111 Larry's Follies: Steve Jobs's 


Wira:y ^oHctor 


Think of it as a paparazzi 
buster. The Sight Laser Detec¬ 
tor 400 scans an area and 
picks up any and all optical 
lenses: light intensifies, bin¬ 
oculars, and, perhaps most 
important, the cameras of 
overeager shutterbugs. Manu¬ 
factured by the French com¬ 
pany Cilas, the laser detector 
was originally developed to 
protect security forces from 
snipers using rifles with 
mounted telescopes. But Cilas, 
mindful of the technology's 
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anti-paparazzi potential, plans 
to market the detector to pub¬ 
lic figures interested in a lower 
profile. 

In Britain, where there are 
few legal guarantees on pri¬ 
vacy, and in the US, where the 
law is blurry, the detector may 
be the most effective defense 
of privacy available. At the 
very least, it might save Alec 
Baldwin and Sean Penn a few 
trips to court - and keep their 
knuckles prettier, too. 

- Jacob Ward 
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Drug smuggling 
T3 

Fearing Microsoft 
NikeTown 
Motorcycle gangs 
Tamagotchis 
USA Network 
Desktop publishing 
Pilot 

Harold Ickes 
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OC-3 

Suing Microsoft 
The "Nike Railroad" 
Bicycle gangs 
Babies 

The B-Movie Channel 
Desktop counterfeiting 
Rex 

Ickis from AAAHH! Real 
Monsters 
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For Don Heath, 
the issue of 
who will admin¬ 
ister domain 
names once the 
US government 
opens the system t 
competition next year 
just got more complex. As 
president of the Internet Society, 

Heath helped design the International 
Ad Hoc Committee's plan to take the DNS 
global. But now - with the White House, 
industry leaders, and everyone else with 
an opinion already squabbling over who 
should control .com, .net, and other lucra¬ 
tive domains - Congress is threatening to 
legislate. And congressional reactions to 
the IAHC plan "show a laughable misun¬ 
derstanding of the Internet," says Heath. 


I 

I At issue is 
the IAHC 
proposal 
to move 
the registra- 
BHr tion process 
to Geneva. "That 
v is not going to sell 
W' very well - not here, 
not on Main Street," declared 
Representative Chip Pickering (R-Missis- 
sippi), vice chair of the House Science 
Subcommittee on Basic Research, this fall. 

"Congress is taking action because the 
Internet is in the public eye," says Heath, 
"and they're making decisions based on 
stupid assumptions." To change those 
assumptions, Heath has been meeting 
privately with members of Congress. 

- Rebecca Vesely 


► good friend Larry Ellison, the billionaire CEO of Oracle, has long been hot to replace the PC with the NC, not least because it allows him to 
poke a sharp stick in the eye - and the ego - of bigger billionaire Bill Gates. Of course, it would help his cause if the NC actually worked. At 
this fall's Oracle OpenWorld '97 trade show, the all-thumbs Ellison tried to demonstrate before a live audience the wonders of an NC and 
server. However, the two were anything but operable, according to online news service Newsbytes. "Look at those engineers, running out 
the door," Ellison shouted at one point. "Stop that guy!" Elll More Pathetic Irony: When a caller tried to obtain the text of the US House of ► 



F or Web sites that play or sell music online, the time is com¬ 
ing to pay the piper - or, perhaps, the guitarist or lead singer. 
BMI, the music licensing giant that oversees more than 3 million 
copyrighted works, recently launched MusicBot, a modified 
search engine that sleuths out and monitors use of music files 
on the Web. Just as restaurants and radio stations must pay 
for the privilege of playing tunes, webmasters will soon be 
required to chip in for the broadcast and transfer of music files. 

The bot's launch coincides with three new licensing arrange¬ 
ments designed to police a range of online uses, from high-pro¬ 
file retail sites like CDnow to homepages blasting "Free Bird." 

■ gmt • \ "Our company was created in 

RODO(Iwl USIC/COP response to technology," says 

Richard Conlon, BMI's vice presi¬ 
dent of marketing and business development. "This is another 
frontier, another step in our evolution." The only question is: 
Why was the music industry so slow to take it? - Colin Berry 
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The US Department of Energy's Fast On-Orbit 
Recording of Transient Events satellite - the 
first of its kind - was launched into orbit this 
fall. The all-plastic FORTE was assembled in 
much the same way a kid might build a model 
airplane. Parts for the craft arrived from the 
manufacturer cut into sheets of graphite- 
epoxy, a composite carbon material used in 
such earthbound implements as tennis rack¬ 
ets; five technicians then separated the hun¬ 
dreds of pieces and snapped them together. 
With a production cycle of 10 weeks and a 
cost of up to US$300,000, FORTE is no faster 
or cheaper to build than an aluminum bird. 
But the weight savings of the 102-pound 
frame free the satellite to carry more scien¬ 
tific instruments or spend a few more days in 
orbit. And the possibilities for inexpensive 
mass production are, well, astronomical. 

- Kristi Coale 


Representatives Intelligence Committee amendments to the Security and Freedom 
through Encryption bill last fall, a committee staffer offered to fax a press release. How 
about email? the caller asked. "Uh, I can't do that, because of Intelligence Committee 


Sputnik Lit* 


concerns about electronic security," the staffer replied. Isn't that ironic, given today's vote on encryption legislation? asked the caller. "Yes," came the reply, "I suppose it is." =111 Lost 


World Living Room: The ultimate geek company's ultimate geek couldn't land the ultimate geek trophy. When an exceedingly rare Tyrannosaurus rex skeleton named Sue was auc¬ 



tioned off at Sotheby's in October, onetime prospective buyer Nathan Myrhvold was 
a no-show. Apparently Microsoft's big brain sat out the auction after failing in an earlier 
attempt to grab Sue. Word is that the prize T-rex was to have taken a prominent spot in 
Myrhvold's own home. Perhaps a velociraptor in the foyer will suffice? =111 


he transition is now complete: 
with the release of its Busi¬ 
ness Security Suite 5.5 this fall, 
PGP Inc. has morphed its stand¬ 
alone, hard-to-use freeware 
program into a slick corporate 
security solution. The suite inte¬ 
grates PGP’s industrial-strength 
mail-encryption program with 
a certificate server (which can 


manage hundreds or thousands 
of public keys) and a policy man¬ 
agement agent (which allows 
sysadmins to enforce company¬ 
wide email security policy). 

Has PGP caved in to the powers 


that be? On the surface, this new 
product seems to kowtow to FBI 
demands that software include 
built-in key recovery. However, 
PGP’s recovery features are vol¬ 
untary, not mandatory. “There 
was never any intent to satisfy 
the needs of government,” insists 
founder Phil Zimmermann. “This 
was driven entirely by our corpo¬ 
rate customers’ 
need to control 
the keys to their 
intellectual property. They won’t 
buy crypto without key recovery.” 
Which raises another question: 
Who’s more likely to sneak in 
netizens’ backdoors - Big Brother 
or The Boss? - Spencer E. Ante 
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NEWDELL DIMENSION XPS D300 
300MHz PENTIUM™ II PROCESSOR 

FEATURING MMX™TECHNOLOGY 


• 64MB SDRAM Memory 

• A/EW8.4GB Ultra ATA Hard Drive with 
512KB Cache (9.5ms) 

• NEWmmS Monitor (17.9" v.i.s.) 

• A/EWMatrox Millennium II8MB 
WRAM AGP Video Card 

• A/EW32X Max A Variable CD-ROM Drive 

• A/EWSound Blaster AWE64 Value 
Sound Card 

• Altec Lansing ACS-490 Full Dolby 
Surround Sound Speakers with 
Subwoofer 

• A/EW56K Capable** U.S.R. x2 WinModem 

• Iomega Zip® 100MB Internal Drive 

• Microsoft® Office 97 Small Business 
Edition plus Encarta 97/McAfee 
VirusScan 3.1 

• Microsoft Windows® 95/IE 4.0 

• Microsoft JntelliMouse 

• 3 Year Limited 1 Warranty with 1 Year 
On-site 4 Service 

$3399 

Personal Lease: $151/Mo., 24 Mos.^ 

Order Code #501 111 


NEWDELL DIMENSION XPS D266 
266MHz PENTIUM II PROCESSOR 

FEATURING MMX TECHNOLOGY 


• 32MB SDRAM Memory 

• ABV6.4GB Ultra ATA Hard Drive 
(9.5ms) 

• 1000TX Trinitron® Monitor (15.9"v.i.s. # 
.26dp) 

• A/EWSTB nVidia 4MB AGP Video Card 

• A/EW32X Max A Variable CD-ROM Drive 

• Integrated Yamaha Wavetable Sound 

• Altec Lansing ACS-90 Speakers 

• A/EW56K Capable** U.S.R x2 WinModem 

• Microsoft Office 97 Small Business 
Edition plus Encarta 97/McAfee 
VirusScan 3.1 

• Microsoft Windows 95/IE 4.0 

• Microsoft JntelliMouse 

• 3 Year Limited' Warranty with 1 Year 
On-site Service A 

$2399 

Personal Lease: $107/Mo., 24 Mos°~ 
Order Code #501110 


°Amount of monthly lease payment, based upc 
$214, °$178. Above monthly lease payments 
deposit required; subject to credit approval ar 


NEW DELL DIMENSION XPS D266 
266MHz PENTIUM II PROCESSOR 

FEATURING MMX TECHNOLOGY 


• 64MB SDRAM Memory 

• NEWBAM Ultra ATA Hard Drive 
(9.5ms) 

• 1000TX Trinitron® Monitor (15.9"v.i.s., 
.26dp) 

• A/EWMatrox Millennium II8MB 
WRAM AGP Video Card 

• NEW32X Max A Variable CD-ROM Drive 

• NEW Sound Blaster AWE64 Value 
Sound Card 

• Altec Lansing ACS-290 Speakers with 
Subwoofer 

• A/EW56K Capable** U.S.R. x2 WinModem 

• Iomega Zip 100MB Internal Drive 

• Microsoft Home Essentials/McAfee 
VirusScan 3.1 

• Microsoft Windows 95/IE 4.0 

• Microsoft JntelliMouse 

• 3 Year Limited 1 Warranty with 1 Year 
On-site 4 Service 

$2899 

Personal Lease: $129/Mo., 24 Mos. 0# 

Order Code #501103 


DELL DIMENSION XPS D233 
233MHz PENTIUM II PROCESSOR 

FEATURING MMX TECHNOLOGY 


• 32MB SDRAM Memory 

• A/EW4.3GB Ultra ATA Hard Drive 
(9.5ms) 

• 800HS Trinitron Monitor (13.7" v.i.s., 
.26dp) 

• NEW SIB nVidia 4MB AGP Video Card 

• 24X Max§ Variable CD-ROM Drive 

• Integrated Yamaha Wavetable Sound 

• Altec Lansing ACS-90 Speakers 

• Microsoft Home Essentials/McAfee 
VirusScan 3.1 

• Microsoft Windows 95/IE 4.0 

• Microsoft Intel I i Mouse 

• 3 Year Limited 1 Warranty with 1 Year 
On-site 4 Service 


$1999 

Personal Lease: $89/Mo„ 24 Mos.^ 0 
Order Code #501106 


You'll be doing a double-take once you've seen the new Dell Dimension® 
XPS D266. Because it's more than just a 266 megahertz demon. We've 
armed this Intel Pentium® II processor-based system with the new 
STB nVidia 4MB AGP card, boosting 3D graphics performance a whop¬ 
ping 317% over the STB Nitro 4MB PCI video card. And faster graphics 
means more realistic and more lifelike graphics. On this Dell Dimension 
XPS D266, design, CAD/CAM, virtual reality imaging, web content 
development, games and just about any other 3D application will blow 
you away. We've also included high-speed SDRAM memory that 
"bursts" data twice as fast as EDO memory, and a 6.4GB Ultra ATA 
hard drive (up to 8.4GB available) with two times the data transfer 
rate of a non-ATA hard drive. So give us a call or visit our website today. 


MU 


TO ORDER TOLL-FREE 


800 - 243-2696 

TO ORDER ONLINE 

www.dell.com/buydell 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT In Canada? call 800-839-0148 

| Keycode #88010 | 



pentium®n 


tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA L.P., Attn: Warranties, One Dell Way, Round Rock, TX 
78682. A On-site service provided by an independent third party provider. May not be available in certain remote areas. A 32X Max/14X Min. 
§24X Max/12X Min. **x2 products are capable of 56Kbps downloads. Due to FCC rules that restrict power output, however, current download 
speeds are limited to 53Kbps. Upload speeds are limited to 33.6 Kbps. Actual speeds may vary depending on line conditions. ^Prices and 
specifications valid in the U.S. only and subject to change without notice. Intel, the Intel Inside logo, Pentium and Pentium II are registered 
trademarks and MMX is a trademark of Intel Corporation. MS, Microsoft and Windows are registered trademarks of Microsoft Corporation. 
©1997 Dell Computer Corporation. All rights reserved. 


n 24-month lease from Dell Financial Services L.P., an independent entity; first and last monthly lease payments due prior to delivery: $303, # $258, 
exclude tax which may vary (for example, Hartford City, IN sales tax $7.57); shipping cost and $55 doc. fee due with second payment; no security 
d availability. Lease terms subject to change. n Some conditions apply. 
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Move over "soccer moms" and "angry white males/' 
the Wired/Merrill Lynch Forum survey reveals 

that the new bellwether is... 

The Digital Citizen 

The first in-depth poll finds 
Digital Citizens are optimistic, tolerant, civic-minded, 

and radically committed to change. 

And they vote. 


By ion Katz 


C 

Oince 1992, as a writer for both Wired and 

its online cousin HotWired, I have been tracking the 
emergence of a new political ethos that I have seen 
developing in cyberspace. Over the years, as I explored 
the Web and exchanged email with countless people 
all over the world, I felt I was witnessing the birth of 
a new political sensibility that lies beyond the tired 
rhetorical combat of Democrats and Republicans. 

In April of this year, I sketched the outlines of this 
sensibility in an essay called “Birth of a Digital Nation” 
(see Wired 5.04, page 49). In that article, I described 
the primordial stirrings of a new “postpolitical” com¬ 
munity that blends the humanism of liberalism with 
the economic vitality of conservatism. I wrote that 
members of this group consistently reject both the 
interventionist dogma of the left and the intolerant 
ideology of the right. Instead, I argued, Digital Citizens 
embrace rationalism, revere civil liberties and free- 
market economics, and gravitate toward a moderated 
form of libertarianism. But without real leaders or 


a clearly defined agenda, I remarked, they seemed 
unable to channel their abundant energy and knowl¬ 
edge in meaningful directions. 

“Can we build a new kind of kind of politics?” I 
asked. “Can we construct a more civil society with our 
powerful technologies? Are we extending the evolution 
of freedom among human beings? Or are we nothing 
more than a great, wired babble pissing into the digital 
wind?” 

These ideas triggered an electronic outpouring, as 
thousands of Internet users responded to the article by 
emailing me. Representatives of both major political 
parties, media organizations, and corporate and edu¬ 
cational groups offered me piles of money to speak to 
them about this emerging consciousness. Yet I declined 
all these offers because I saw the “Birth of a Digital 
Nation” piece as merely a signpost pointing toward the 
early stirrings of a nascent political community. The 
article reflected my own observations, but I couldn’t ► 


Jon Katz (jonkatz@bellatlantic.net) is a contributing 
editor at Wired. 
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SAMSUNG 


SyncMaster lOOOp 



SIMPLY BREAKING NEW GROUND. 


Samsung announces a breakthrough in monitor technology with 
its "p" series professional monitors. Building on its award¬ 
winning technology, the new space age design of these high- 
powered monitors features Samsung's unique Display Director™ 
on-screen control system for advanced screen adjustments. 
Free Colorific® Color Matching software and a special ARAS 
UltraClear™ screen coating provide precision color with the 
sharpest, clearest, brightest images possible. With a 230MHz 
bandwidth, the lOOOp offers superior performance with an ultra- 
fine 0.25mm dot pitch and completely flicker-free resolutions up 


to 1600 x 1200 at 85Hz. TCO '95 compliant, SyncMaster™ "p" 
series monitors are compatible with all platforms and conform to 
the latest plug and play standard (DDC 2B+). Samsung's 24-hour/ 
7-day live telephone support is available to handle any service 
needs or questions. Simply breaking new ground. Simply Samsung. 


MODEL 

lOOOp 

700p 

500p 

CRT/VIS 

21'719.7" 

17*715.7" 

15*713.8" 

MAX RES. 

1600 X 1200 @85HZ 

1600 X 1200 @68HZ 

1280 X 1024® 60HZ 

PITCH 

0.25MM 

0.26MM 

0.28MM 

WARRANTY 

3 YEARS* 

3 YEARS 

3 YEARS 


For more information, call 1 800 933 4110 or visit our web site at www.sosimple.com 

*21" monitor includes a one-year on-site replacement warranty. ©1997 Samsung Electronics America, Inc. Software featured is 3D Studio MAX®, from Kinetix. Colorific is a registered trademark of 
Sonnetech, Ltd., San Francisco. All other brand, product and service names and logos are trademarks or registered trademarks of their respective manufacturers and companies. Ad: Arnell Group 
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THE N E T I Z E N 


A Growing Slice 

The Wired/Merrill Lynch Forum Digital Citizen Survey, conducted 
by Luntz Research Companies, polled 1,444 Americans to exam¬ 
ine their views on technology and society. The survey divided 
respondents into four categories: 


The Superconnected 
exchange email at least 
three days a week and 
use a laptop, a cell 
phone, a beeper, and a 
home computer. 


The Connected 
exchange email at 
least three days a 
week and use three 
of the four other 
technologies. 



do not use any of the 
target technologies. 


The Semiconnected 
use at least one 
but not more than 
four of the target 
technologies. 


They Believe in Democracy... 

■MHAIot 


42% 


Superconnected Connected Semiconnected Unconnected 
How much confidence do you have in democracy? 




...and Worship Free Markets 


Superconnected Connected Semiconnected Unconnected 

How much confidence do you have in the free-market system? 


really confirm that those observations were true. 

Others, however, were eager to test my hypotheses. A few 
months after my article was published, Wired teamed up with 
Merrill Lynch Forum to develop a survey that would examine 
the attitudes and beliefs of individuals who are at the leading 
edge of the digital revolution. The two companies then recruited 
Frank Luntz - an Arlington, Virginia, pollster and political 
strategist who has worked with House Speaker Newt Gingrich, 
New York mayor Rudolph Giuliani, and Canada’s Reform Party 
- to conduct the survey and analyze the findings. 

The survey was designed without any input from me, and I 
learned of its existence just two weeks before the results were 
compiled. The findings themselves were revealed to me during 
my first-ever videoconference, as I sat in Wired 's Manhattan 
office watching Frank Luntz address the Wired Ventures hierar¬ 
chy in a San Francisco conference room, ft was an unnerving 
experience, largely because writers rarely have their specula¬ 
tions subjected to rigorous and thorough analysis. 

It turns out the “Digital Nation” piece was right and wrong. 

The survey reveals there is indeed a distinct group of Digital 
Citizens. As I suggested, they’re knowledgeable, tolerant, civic- 
minded, and radically committed to change. Profoundly opti¬ 
mistic about the future, they’re convinced that technology is a 
force for good and that our free-market economy functions as 
a powerful engine of progress. But among the survey’s many 
powerful findings, one in particular caught me by surprise: 
where I had described them as deeply estranged from main¬ 
stream politics, the poll revealed that they are actually highly 
participatory and view our existing political system positively, 
even patriotically. 

In fact, Digital Citizens love their political system more than 
the system loves them. Almost all conventional wisdom about 
digital culture - especially as conveyed in recent years by jour¬ 
nalists, politicians, intellectuals, and other fearful guardians of 
the existing order - is dead wrong. The Internet, it turns out, is 
not a breeding ground for disconnection, fragmentation, para¬ 
noia, and apathy. Digital Citizens are not alienated, either from 
other people or from civic institutions. Nor are they ignorant 
of our system’s inner workings, or indifferent to the social and 
political issues our society must confront. Instead, the online 
world encompasses many of the most informed and participa¬ 
tory citizens we have ever had or are likely to have. 

Meet the model citizens 

To develop a profile of this rising group, Luntz researchers 
polled 1,444 randomly selected Americans and divided them 
into four categories based on how often they use email and the 
extent to which they have access to a laptop, a cell phone, a 
beeper, and a home computer. The “Superconnected” use email 
at least three days a week and use all four of the target tech¬ 
nologies. The “Connected” also exchange email at least three 
days a week, but they have access to only three of the other 
four communication tools. The “Semiconnected” use at least 
one but not more than four of the technologies. Obviously, the 
“Unconnected” use none of these resources. 


B i 


WIRED DECEMBER 1997 


















Faith in the Future 


THE NETIZEN 



Better overall 
Worse overall 


Superconnected Connected Semiconnected Unconnected 


Do you expect the quality of life for your children and the next 
generation of Americans to be much better, somewhat worse, 
or much worse than yours when they reach your age? 



Agents of Change 


Superconnected Connected Semiconnected Unconnected 

In general, do you feel that you control change, or does change 
control you? 


Diversity Works 


i Connected 
■ Unconnected 


80% 



49% 



Diverse backgrounds 


Same backgrounds 


Are organizations more productive with a workforce that shares 
the same background or one that has diverse backgrounds? 


Turned On, Not Tuned Out 



1997 CEO and Speaker of First name Lead singer Chief Justice 

Masters founder of the House of Seinfeld ofU2 of the US 

winner Microsoft Supreme 

Court 

Percentage of respondents who could correctly identify each of 
these public figures. 


By this methodology, the survey shows that Digital Citizens - 
Connected and Superconnected Americans - constitute 8.5 per¬ 
cent of the overall population. The survey also reveals that the 
more connected we are, the more democratic we are, the more 
likely we are to vote, the more we know about our political sys¬ 
tem, and the more faith we are likely to have in it. 

Digital Citizens are extremely knowledgeable about the world 
around them. Compared with their Unconnected compatriots, 
Connected Americans are almost twice as likely to know that 
William Rehnquist is the chief justice of the United States. 
Likewise, while only 48 percent of Unconnected Americans 
could name the Speaker of the House of Representatives, 79 
percent of the Connected properly identified him as Newt 
Gingrich. Remarkably, the Speaker enjoys even greater name 
recognition than several pop culture icons - only 62 percent 
of the Connected could come up with the first name of the TV 
character known as Seinfeld. 

Despite the national lament that technology undermines lit¬ 
eracy, Connected Americans are also more likely to spend time 
reading books than any other segment of the population broken 
down in this survey. Seventy percent of the Connected say 
they spend 1 to 10 hours reading a book during a typical week; 
another 16 percent read for 11 to 20 hours a week. 

Far from being distracted by technology, Digital Citizens 
appear startlingly close to the Jeffersonian ideal - they are 
informed, outspoken, participatory, passionate about freedom, 
proud of their culture, and committed to the free nation in 
which it has evolved. An astounding 57 percent of Connected 
Americans have “a lot of confidence” in democracy, compared 
with 48 percent of the total population and only 42 percent of 
the Unconnected. The Connected are also more inclined to 
translate their views into political action - nearly 60 percent 
say they “always” vote in national, state, and local elections. 

Yet even if they brim with confidence in American ideals, the 
Connected are less enthralled with the institutions that carry 
them out. Although 46 percent of Connected Americans express 
“some confidence” in the two-party system, only 29 percent say 
they have “a lot of confidence” in it. In other areas - such as 
their level of confidence in the legal system, the courts, the 
police, the military, and US schools - Connected and Uncon¬ 
nected Americans are virtually indistinguishable. 

These facts put the lie to much of contemporary political dis¬ 
course and mainstream journalism, which together disseminate 
countless tales of perversion, porn, hatemongering, violence, 
addiction, and other perils that are said to flow from the online 
world. And while some of these dangers are real, the tales them¬ 
selves are usually presented in such sensationalistic detail as to 
suggest that they are unavoidable realities of online life - rather 
than as the comparatively rare, though tragic, occurrences they 
actually are. More important, the common stereotype of the 
Internet as a haven for isolated geeks who are unaware of 
important events occurring outside their cavelike bedrooms 
can now be exploded as an inaccurate myth. The same goes 
for the caricature of technology as a civic virus that breeds 
disaffection from politics. If anything, the survey shows that 
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demands of the corporate world. (37,000 feet farther 
to be exact.) Our high-performance DLT™ tape drives 
are so reliable, they're used within the Mars II™ 
system aboard hundreds of F15s, F16s and Seahawk 
helicopters. The Mars II with our drives is exposed 
to drops in temperature from 50° to minus 20° C. Not 
to mention 15G shocks. Regardless of these nasty 
conditions, they're still able to quickly collect and 
store an enormous amount of flight data. Data the 
military relies on to improve the performance, 
efficiency and safety of their aircraft. So pilots can 
continue pulling those face-warping, death-defying 
turns. For specifications on our full line of DLT 
tape products, call 1-800-624-5545, ext. 132 or 
visit our Web site at http://www.quantum.com. 
If they can survive up here, they can more than 
withstand today's demanding business atmosphere. 

Quantum® 

Capacity for the Extraordinary™ 



The Washington illuminati enjoy few things more than trying 
to identify each year's emblematic political class - the select 
group of voters who seem to best embody the national Zeit¬ 
geist. Last year, it was "soccer moms." In 1994, it was "angry 
white males." In 1992, it was "Perovians." In the 1980s, it was 
the sainted "Reagan Democrats." Every political season, 
Washington's conventional wisdom anoints one group as the 
key demographic that can unlock the politics of the whole 
nation. But thus far, the chattering classes have overlooked 
the most politically important demographic group of our era: 
"Digital Citizens." 

This is not idle conjecture. In the survey conducted by our 
company, we randomly selected 1,000 Americans and kept 
them on the phone for more than 25 minutes to compare 
their use of technology with their attitudes toward the pres¬ 
ent and the future. We then conducted oversample inter¬ 
views with an additional 444 individuals, 300 of whom were 
either Connected or Superconnected. Taken together, these 
techniques enabled us to develop a detailed profile of Digital 
Citizens. 

Perhaps even more than the emblematic classes of other 
years, Digital Citizens are poised to have a significant impact 
on politics. Not only do they vote more frequently than most 
segments of the population, they also provide a strong indi¬ 
cation of where the rest of the country is headed. Simply 
stated, if a politician can't win the support of Digital Citizens, 
he or she probably won't be able to win over the rest of the 
country either. 

True, Americans who use all five of the target technologies 
represent just 2.5 percent of the US population, while only 
6 percent use at least four of the five. (By comparison, 29 per¬ 
cent of America remains entirely unconnected.) But to dis¬ 
miss Digital Citizens because of their limited numbers is to 
dismiss the future. 

In the post-television age, the life span of an electoral 
phenomenon is typically brief. The angry white male lasted 
but a single election cycle, and the soccer moms of 1996 are 
already passe in 1997. Yet the phenomenon of the Digital 
Citizen has been a long time coming. During the last decade, 
voters have become increasingly independent as media diver¬ 
sity and fragmentation have increased. With more informa¬ 
tion at their disposal, allegiances to parties and ideologies 
have broken down. Digital Citizens are the inevitable products 
of this environment - they have learned to exploit abundant 
information and use it to their own advantage. And as ► 


V-chips, the Communications Decency Act, privacy-busting 
encryption rules, and other crude attempts at technological 
regulation. To this day, the patriotic fervor of Digital Citizens 
has gone unrequited. 

Change is good 

It makes sense that Digital Citizens view their political system 
with affection. They are poised to lead it and prosper from it. 
They stand out from the rest of the population in their positive 
attitudes about the future and their eagerness to embrace 
change. They feel optimistic and in control. They are the most 
future-oriented people in the country. 

Americans are bitterly divided about whether technology is 
good or bad, whether it elevates our lives or corrodes our val¬ 
ues. Many intellectual and journalistic leaders see technology 
as a dangerous, out-of-control force that has an immoral 
impact on society. Digital Citizens have a different response, 
viewing technology with caution, but rarely with fear. They 
understand quite well - better, surely, than anybody - that 
technology has limits, and that it can bring unforeseen conse¬ 
quences in addition to its many benefits. Although only 24 
percent of Unconnected Americans subscribe to the belief that 
technological breakthroughs will leave them with less free time 
in the future, for example, the Connected are even more skepti¬ 
cal - 37 percent are convinced that new technology translates 
into less free time. 

For the Connected, technology is seen not as a cure-all, but 
as a powerful tool for individual expression, democratization, 
economic opportunity, community, and education. Their famil¬ 
iarity with technology has helped create what may be the most 
confident and optimistic segment of our political culture. For 
Digital Citizens, as for the world beyond, stasis is simply not 
an imaginable option. 

Change is inevitable, and Connected Americans view it as a 
force that they can master. Among the Connected, almost seven 
in ten feel they control change, while only 19 percent think 
change controls them. In the US population as a whole, just 
52 percent say they control change; a third say it controls 
them. The statistics are even more bleak among the Uncon¬ 
nected, with 40 percent saying they control change and another 
40 percent believing that it controls them. 

In recent years, pollsters and politicians have reacted with 
increasing alarm to what they call “the loss of intergenera- 
tional optimism and hope.” But the Connected segment of the 
American population suffers no such malaise. By more than 
two to one - 66 percent to 24 percent - Connected Americans 
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technology plays a larger role in the mosaic of American life, 
the ranks of these citizens are guaranteed to grow. 

Digital Citizens stand out from the rest of the population 
in their attitudes toward the future. They feel confident and 
in control, and they are among the most forward-looking 
people in the country. Politicians shouldn't even dream of 
talking to them about the past - or the present for that mat¬ 
ter. Digital Citizens don't care about today; they want to 
know about tomorrow. 

Moreover, while Digital Citizens have tremendous faith in 
democracy and vote more often than virtually all other Amer¬ 
icans, the two-party system leaves them somewhat cool. They 
are the vanguard of postpartisan politics, yet many politicians 
continue to communicate with them in harshly partisan tones, 
mistakenly believing that if they just speak loudly enough, 
their message will get through. 

They're wrong. Digital Citizens aren't deaf - they simply 
don't like the shouting. 

If Washington wants to reach out to Digital Citizens, it 
needs to talk about the three C's: capitalism, communica¬ 
tion, and change. Digital Citizens put more faith in business 
and technology to solve America's problems than they do 
in government or its elected representatives. In fact, noth¬ 
ing raises their ire more than government attempts to 
impede the free flow of ideas on the Internet through regu¬ 
lation or censorship. As cowboys and self-regulators, they 
resent the ham-handed efforts of politicians who make rules 
from afar while failing to understand their communities and 
their ways. 

The language of Digital Citizens is clear and direct. It 
speaks to well-informed common sense. It has a moral com¬ 
ponent, but it isn't inflammatory. It favors those who have 
enough respect to tell the truth and enough intelligence not 
to speak condescendingly. Words are like a window into the 
soul, and Digital Citizens can spot an impostor a mile away. 

The hallowed halls of Washington echo with the sound of 
politicians clamoring for "new agendas," yet Digital Citizens 
couldn't care less about agenda politics. They're not search¬ 
ing for a program, they're looking for principles and the 
politicians who exhibit them. To convince them that you 
deserve their support, you must stand up for a strong idea, 
not partisan dogma. 

But remember: Digital Citizens believe politics should be 
interactive, not one-sided. They want to be heard - their 
most powerful tools are, after all, communication devices. 

The opinion leaders whom we call Digital Citizens may rep¬ 
resent only a small slice of American life, but that sliver will 
have a significant impact on the taste of the whole political 
pie. Over time, they will make the angry-white-male and 
soccer-mom dogmas of the past seem relatively insignificant. 
As we approach the 2000 election. Digital Citizens will be 
the ones to watch. ■ ■ ■ 


Frank Luntz is president and Bill Danielson senior project 
director of Luntz Research Companies in Arlington , Virginia. 


believe their children and the next generation of Americans 
will enjoy a better quality of life than they have. In comparison, 
a much slimmer majority of the Unconnected - 53 percent - 
think their children’s quality of life will surpass their own, 
while 37 percent of them believe it will not. 

The technological chasm that divides those who feel in con¬ 
trol of a rapidly changing world and those who feel at its mercy 
is one of the most politically and economically significant find¬ 
ings of the Digital Citizen survey. For years our political culture 
has pandered almost exclusively to the latter group - a con¬ 
stituency that is more fearful than curious, more anxious to 
halt change than embrace it. This pandering, the survey sug¬ 
gests, is a profound mistake. Connected Americans are not only 
comfortable with change - they relish it. And if technology is 
indeed transforming the world, its economies, and its politics, 
they are more eager than anyone to join the process. 

Apart from the crowd 

Politicians would do well to transcend their current obsession 
with dirty pictures on the Internet and start talking and listen¬ 
ing to this vibrant, new community. A vast, well-educated, 
communicative, intensely political constituency remains up 
for grabs. And increasingly they consider themselves a distinct 
political entity - 39 percent of Connected Americans say they 
consider themselves members of a “Digital Nation.” The Con¬ 
nected constitute a distinct political subculture. They see the 
world as being driven by decentralized growth and opportu¬ 
nity, rather than a fixed ideology imposed by a central authority. 
In their eyes, Bill Gates has about as much influence over the 
fate of the nation as Bill Clinton. By a margin of 58 to 33 per¬ 
cent, most Americans say the president has a greater overall 
impact on the country than the founder of Microsoft. But the 
Connected are almost equally divided as to which man will 
affect the country more. 

This should come as no surprise. As Connected Americans 
have watched Bill Gates become a billionaire, his company 
has grown into one of the most powerful forces on the planet. 
They’ve watched as Gates’s corporate culture has quickly - and 
sometimes ruthlessly - reinvented, expanded, and equipped 
the world in which we live. By comparison, government seems 
nearly paralyzed, mired in squabbles and sadly bereft of creativ¬ 
ity as Republicans and Democrats endlessly lock horns - often 
at the expense of the public and its needs. 

But the real significance of this finding goes beyond Gates 
and Clinton themselves. It suggests that for Digital Citizens, 
entrepreneurs and companies are seen as more effective agents 
of change than conventional politicians. For this reason, I dis¬ 
sent somewhat from the findings of the Digital Citizen pollsters. 
Despite the general satisfaction many Connected Americans 
expressed with the two-party system, the countless online dis¬ 
cussions about politics that I’ve had over the years have con¬ 
vinced me that technologically savvy Americans feel endemic 
disenchantment with the way our civic institutions perform. 
Affection for the two-party system aside, I believe the two poli¬ 
tical cultures are on a collision course. The Digital Citizens’ 
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Battle of the Bills 


THE N E T I 2 E N 



Superconnected Connected Semiconnected 

Who do you think has a greater overall impact on America, 
Bill Clinton or Bill Gates? 


In Ourselves We Trust 



Superconnected Connected Semiconnected Unconnected 


Who should have primary responsibility for regulating 
the Internet? 


rationalism, knowledge, belief in the free exchange of informa¬ 
tion, and passion for change are all antithetical to the political 
culture of Washington. And as they grow in strength and num¬ 
ber, it seems to me that Digital Citizens will inevitably take a 
tougher look at political institutions which seem trapped in 
antediluvian models of communication and problem solving. 
This may make our current crop of political leaders nervous, 
but in the long run I’m convinced that the US has nothing to 
fear from Digital Citizens - they are deeply democratic and 
relatively prosperous, and thus more likely to work within the 
system instead of trying to overthrow it. 

Furthermore, this is an inherently tolerant group - the first 
generation to truly embrace diversity as a healthy, positive 
aspect of American life. If there is any segment of the American 
population that couldn’t care less about gender, national origin, 
skin color, or sexual orientation, it is Digital Citizens. Accord¬ 
ing to the survey, 79 percent of them believe that a diverse 
workforce is more productive than one in which workers share 
the same background. Unconnected citizens are far less certain 
about the virtues of diversity, with only 49 percent favoring 
diverse backgrounds, while 32 percent say shared backgrounds 
lead to greater productivity. If Connected Americans occupy 
greater positions of economic and political influence in the 
coming decades, then the cherished goal of equal opportunity 
for all - an American ideal that has been much discussed but 
only sporadically realized - could become a far more common 
reality in the fabric of our lives. 


Postpartisan and Up for Grabs 



Strong Weak Weak Strong 

Republican Republican Independent Democrat Democrat 


When it comes to political affiliation, how would you describe 
yourself? 

If It's Broke, Fix It! 


Connected 

■■■■■■ Unconnected 



What is your evaluation of the Social Security system and its 
needs? 


Connected and free 

Digital Citizens are markedly libertarian - they have much 
more confidence in the ability of business and individuals to 
solve problems than in government. Strong majorities of both 
the Connected and the Superconnected - 55 and 59 percent 
respectively - believe that Internet users should be allowed to 
police themselves rather than be subjected to regulation by the 
federal government. Perhaps because so many of the Connected 
live, work, play, and communicate in a culture with few taboos 
and restrictions, they value freedom of thought much more 
than the Unconnected. 

Digital Citizens’ political values draw heavily from the 
humanism and social tolerance of the left, but they dispute the 
view that government is both primarily responsible for and 
effective at confronting and solving social problems - a corner¬ 
stone of both the Democratic Party and the ideology we’ve come 
to call liberalism. Personal responsibility is a powerful idea in 
the online world - a notion that meshes closely with the sur¬ 
vey’s findings that Connected Americans believe in democracy, 
but not necessarily in the ability of government to solve social 
problems. Their passion for individual responsibility and mar¬ 
ket forces suggests the ideology of the right. More than 90 per¬ 
cent of them expressed confidence in the workings of the free 
market. 

But they are not “uppercase” Libertarians. When asked to 
choose, slightly more Connected Americans label themselves 
as Republicans than as Democrats, but many choose neither. 
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"Norm the Bee Guy" as printed on the EPSON Stylus Photo. 



INTRODUCING THE FIRST PRINTER THAT’S AS RELENTLESS 
1% ABOUT CAPTURING A PHOTOGRAPH AS YOU ARE. 

It's called the EPSON Stylus" Photo and its virtually continuous tone printing treats your 
photo with the respect it deserves. How? With Micro Piezo" ink jet technology — 
the cleanest, most consistent way to get 6 colors of ink on paper. The results? 
Incredibly smooth gradations, amazing detail and perfect color. Now, nothing will 
stop you from getting a great print of your photograph. After all, nothing 
stopped you from capturing it. Not even a swarm of hungry bees. For more 
information, call 1-800-GO-EPSON and ask for Operator 3064. Or visit www.epson.com. 


VIRTUALLY CONTINUOUS TONE 6 COLOR PRINTING/ 720X720 DPI/FULL MAC & WINDOWS COMPATIBILITY/$499* 

’Street price may vary. EPSON and EPSON Stylus are registered trademarks of Seiko Epson Corp. Micro Piezo is a trademark of Epson America, Inc. ©1997 Epson America, Inc. 
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Just Say "Why Not?" 


THE NETIZEN 



Superconnected Connected Semiconnected Unconnected 


Do you strongly support, somewhat support, somewhat oppose, 
or strongly oppose legalizing marijuana if it is used strictly for 
medical reasons? 


Bad Grades for Public Schools 

mmh A lot/some 
■■■■■ Little/none 



How much confidence do you have in the public education 
system? 


Working Their Network 





Connected 




i Unconnected 

50% 



53% 


36% | 



Who you know 

What you know 


Which is more important in getting ahead, who you know or 
what you know? 



Assuming that the responsibilities and the money are roughly 
the same, which would you prefer: having one job for 20 years 
or five jobs that you held for four years each? 


Nineteen percent describe themselves as “strong” Republicans, 
and 21 percent say they are “weak” Republicans. In the same 
group, 15 percent see themselves as strong Democrats, and 18 
percent as weak Democrats. Meanwhile, 20 percent of the 
Connected prefer to call themselves independent. 

This is a group that thinks for itself and decides issues one by 
one, instead of following a strict ideology or platform. In a nod 
to conservatives, nearly half of Connected Americans believe 
the Social Security system requires “truly major reform,” and 
more than three-quarters support the death penalty. But in 
sympathy with liberals, more than half believe it’s possible to 
cut military spending by a third and still maintain current lev¬ 
els of national security, and an amazing 71 percent support the 
legalization of marijuana for medical use. 

Connected Americans are also family-centered, with strong 
connections to other people - 56 percent of them would agree 
to give up a day’s pay each week if that meant they could spend 
one more day at home with friends and family. Despite their 
technological savvy, Connected Americans still prefer the famil¬ 
iarity of a human voice: overwhelmingly, they said they would 
prefer to relate good news to friends and family via telephone 
rather than via email. 

The postpolitical flexibility of the Digital Citizen is rationalist, 
largely fact-driven, and more concerned with perceived truths 
than traditional labels. If evidence suggests that the Social 
Security system needs reform, Connected Americans support 
reform. If medical evidence suggests marijuana would help 
reduce suffering among the terminally ill, then they support its 
limited legalization despite the countervailing drone of political 
and religious rhetoric. What Digital Citizens reject, the survey 
suggests, isn’t civics or two-party politics, but rigidly formalized 
authority. This new culture represents a political community 
with a strong sense of adventure and exploration. Its members 
want politicians to be smart and tell the truth, and they have 
little admiration for those who blindly adhere to party plat¬ 
forms or stiffly parrot what their political handlers tell them. 

The media myth 

Connected Americans report that they still get the bulk of their 
news from newspapers and cable television instead of relying 
on the Internet. But they have little regard for either TV or 
print journalism. A measly 13 percent of Connected Americans 
say they have “a lot of confidence” in TV and newspapers, with 
a further breakdown showing that TV is trusted even less than 
newspapers. In substantial numbers, Connected Americans 
view conventional media as sometimes inaccurate and routinely 
too sensational. But in a challenge to the ubiquitous characteri¬ 
zation of the Internet as an unfiltered blur of unreliable data, 
they trust the Internet more than any other medium - 22 per¬ 
cent say they have a lot of confidence in the information they 
find online. 

If Connected Americans are suspicious of traditional media, 
that may be because mainstream media has consistently treated 
them as either dangerous sociopaths to be controlled or com¬ 
mercial targets to be exploited. The US is obsessed with the 274 ► 
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©1997 American Century Services Corp., 
American Century Investment Services, Inc. 



Help me. I'm working and I can't get up! The more you make, the more 
they take. Everybody gets theirs and you get what's left. Will it be 
enough for a comfortable retirement? You've made investments, but 
now you may not feel quite as good about them. And does anyone 
need to ask how you feel about Social Security? Perhaps you should 
consider something that could give you a little more confidence. 
May we lend you a hand? You will find a wide range of investment 
opportunities at American Century. We have over sixty mutual funds 
organized to diversify your portfolio. To help get you up and keep 
you ahead. Over two million people trust us to manage their money. 
They seem to like our approach to investing. Our funds are managed 
by teams. Instead of an individual. We believe that allows us to make 
better and more consistent decisions. We also weigh our independent 
research against market trends. To see if they are right. Independent 
thinking. It can make the difference between winning and losing. 
Invest in our thinking. It could give you a new outlook. 


Please call 1-800-345-7574 
for a prospectus containing 
more complete information, 
including charges and 
expenses, which should be 
read before investing, 
www. americancentury. com 



AMERICAN 

Century. 







Reflect 



With more than 12 mil¬ 
lion colors to choose 
from, Artemide's new 
lamp proves that white 
light is grossly overrated. 
Why not make a room as 
blue as the ocean - or, 
better yet, as brown as 
a Mississippi floodplain? 
This computerized lamp 
combines light from fil¬ 
tered red, green, and 
blue halogen bulbs to 
offer you a spectrum 
to put the paint store's 
sample book to shame. 
Choose from the 12 pre¬ 
set hues - or program 
in an original color to 
match your slightest 
micromood. Metamor- 
fosi: US$3,600 to $7,000. 
Artemide: +1 (516) 694 
9292. 


The lightbulb has always 
signified a good idea, 
but Edison's celebrated 
invention has only two 
dumb states - on and off. 
Smart Bulbs from Angelo 
Brothers, however, have 
the intelligence to turn 
the lights out after you 
finish rooting around in 
that dark storeroom or 
closet. A small, inexpen¬ 
sive chip in the bulb cuts 
the power after 10 min¬ 
utes, but if you need light 
for another two hours, 
just flip the switch on 
and off to override. No 
wonder the company's 
promotional copy boasts 
that its bulbs have "per¬ 
sonality." Smart Bulb: 
US$5.95 to $7.95. Angelo 
Brothers Company: (800) 
999 2226, on the Web at 
www.angelobrothers 
.com/smart.html. 


ST 




Laptop computer cas¬ 
ings didn't offer much 
individuality at first. 
Then Apple started to 
let users customize the 
PowerBook 1400 with 
pictures and graphics. 
But Adam Savage, a 
special-effects model 
maker, wasn't satisfied. 
His 3-D designs replace 
part of the PowerBook's 
cover and will set your 
machine apart from the 
. The LaserBlast 
model, for example, lets 
friends know you've 
recently had a nasty 
brush with the Imperial 
fleet. Co ahead, accesso¬ 
rize your laptop to fit 
your lifestyle. LaserBlast: 
US$39. Dept. X: +1 (415) 
339 8900, on the Web at 
www.bookwares.com/. 


Imitating John Bonham 
might have landed you 
in detention during 
junior high, but no one 
can complain now when 
you drum on the Yamaha 
Music Table. Made to 
withstand even heavy- 
metal pounding, its 
rhythm boards turn your 
beats into one of more 
than a hundred synthe¬ 
sized sounds. The table 
has a built-in amplifier 
and speakers, and even 
provides background 
accompaniment from its 
digital memory. When 
you're done, throw a 
tablecloth over it and 
have lunch. Music Table: 
¥480,000 (US$3,960). 
Yamaha: +81 (053) 460 
2450, on the Web at www 
.yamaha.co.jp/news 
/97051401 .html. 










10 DECIBELS MAY NOT 


SEEM LIKE A LOT. 

BUT AMPLIFY THAT 

BY 130 EMPLOYEES. 



pentium®]! 






Introducing the silent PC from AST® 


You may not 


have noticed it before. Or maybe you've just gotten used 


to it. But a PC generates a lot of noise. By reducing our 


system noise approximately iO decibels, AST introduces 


PCs that are now up to 


70% c/uieter - softer than a 


whisper* The 


new System 


Noise Reduction technology 


is a breakthrough in business PC design. And it's only 


from AST. Visit us at www.ast.com for more information 


about our fully-equipped Bravo PCs featuring Intel ® 


Pentium 9 II processors. Or call us at 1 - 800 - 945 - 2278 . 



Bravo MS 


Up to 300 MHz 

32 MB SDRAM expandable 

Manageability software utilities: 

Intel Pentium II processor 

to 384 MB 

. Intel LANDesk® 3.0 

Up to 4.3 GB UltraDMA-33 
hard disk drive 

2 MB SGRAM graphics memory 
expandable to 6 MB 

• McAfee® VirusScan ” and 
WebScan” 

Integrated 10/100 Ethernet 


Choice of Microsoft® 

Up to 24X maximum 

Windows® 95 or Windows NT® 4.0 

512 KB L2 cache 

speed CD-ROM 

operating systems 


AST. 

COMPUTER 

Working for your business 7 


©1997 AST Research, Inc. All rights reserved. AST and the AST Logo are registered trademarks and Working for your business is a trademark of AST Research, Inc. Intel, the Intel Inside Logo, Pentium, and LANDesk an registered trademarks and 
MMX is a trademark of Intel Corporation. Microsoft, Windows and Windows NT are registered trademarks of Microsoft Corporation. McAfee is a registered trademark and VirusScan and WebScan are trademarks of McAfee Associates, Inc. * The decibel 
scale is a logarithmic scale, so small differences in numbers have significant real-life effects. 








The transporter aboard 
the starship Enterprise 
beams humans from one 
place to another, but the 
closest thing we have to 
it on Earth is Roland's 
desktop 3-D scanner and 
plotter. Put an item - 
a product prototype or 
small household pet - 
in the Picza, and the 
machine's piezo-electric 
probe will scan it, turn¬ 
ing the object into a 
detailed 3-D digital file. 
Then, let the Modela go 
to work cutting the shape 
out of wax, rubber, balsa 
wood, or Styrofoam. 
Presto! Beam your pet 
turtle - at least its form 
- across the room in a 
few minutes. Picza 3D 
Digitizer: US$1,495; 
Modela 3D Plotter: 

$1,195. Roland Digital 
Group:+1 (714)727 
2100, on the Web at 
www.rolanddga.com/. 


Sometimes a cigar is just 
a cigar, but there's no 
mistaking the inspiration 
behind Alessi's Firebird 
electric gas lighter. The 
device, made by the high- 
end Italian design firm 
renowned for its whimsi¬ 
cal home accessories, 
uses an electronic spark 
to start stoves and gas 
grills. Made out of rub¬ 
ber, with an anodized 
aluminum end, the gad¬ 
get includes a AA battery, 
and it's fully guaranteed 
to spark conversations 
around the house, as well 
as send dinner on its way. 
Firebird: US$75. Alessi: 

+ 1 (617) 932 9444, fax 
+ 1 (617) 933 1930. 



Your Motorola cell phone 
is slim, your per-minute 
charges are dirt cheap, 
and, best of all, you can 
leave your desk without 
missing a call. But when 
your battery dies, so does 
your freedom. Sunpow- 
er's flip-phone battery 
is a solar-powered liber¬ 
ator, juicing up your 
Motorola phone while 
it rides on your belt. It's 
skinny and sweet, with 
an onboard charge indi¬ 
cator and price tag on par 
with that of other flip- 
phone batteries. Now, as 
long as the sun holds up, 
you'll have someone out 
there to talk to. Power- 
Booster 8000: US$69. 
Jade Mountain: (800) 
442 1972, on the Web at 
www.jademountain.com/. 

Digital cameras sure are 
convenient, but their 
JPEGs haven't yet been 
able to match the quality 
of traditional soup-based 
photographs. At 1,280 
by 1,024 pixels, however, 
images from the new 
Olympus D-600L rival 
film quality. The device 
shoots sharp diagonal 
lines, eliminates hazy 
images, and handles the 
huge files that come 
with this level of detail. 
Image transfer to PC and 
Mac is easy, with both 
serial and parallel ports. 
The company even sells 
a nifty 3.5-inch disk 
adapter to download 
files of up to 4 Mbytes 
into your regular old disk 
drive. D-600L: US$1,299. 
Olympus: (800) 844 5000, 
+ 1 (516) 844 5000. 
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The Chrysler Sebrings 



The most 
compelling reason yet 
for wanting to be 
in two places 
at the same time. 



Two of them. Gniy one of you. Pity. So how do you choose? 
The Sebiiiiy LXi Coupe offers an inesistible blend of luxury 
and sporty attributes. Whiie the Sebring Limited Convertible 
offers the ra<e combination of convertible excitement with 


year-round capability. Consider what the two have in commoi 
and the decision definitely doesn't get any easier. Rich, leathe 
trimmed interiors, multi-valve V6 engines, race-inspiret 
suspensions, a surprising amount of interior and trunk spaci 


Late availability for Limited shcwr 









if more information vviii help in your decision, 
we suggest you cail 1 800.CHRYSLER or visit 
www.chryslercars.com. Or, if you prefer, stop in 
for a test-drive But. please, one Sebring at a time. 














Wide 

When you're buying a PC 
for the office, it's best to 
opt for the bigger screen 
- and that usually means 
getting a desktop model. 
But the display on Digi¬ 
tal's newest HiNote rivals 
most desktop screens 
and doesn't require any 
trade-offs for portabil- ► 
ity. The 166-MHz Pen¬ 
tium machine beats the 
typical laptop screen 
size at a whopping 14.1 
inches. By the way, that's 
actual screen size - not 
counting the edges, like 
those crafty desktop 
monitors do. HiNote 
Ultra 2000: US$5,999. 
Digital: (800) 722 9332, 
on the Web at www 
.windows.digital.com/. 

Space 

The Star Projector is 
marketed as an educa¬ 
tional tool to teach kids 
the constellations, but 
it's actually excellent 
romantic-date material. 
Dim the lights, pour some 
wine, spin a Stereolab 
CD, and then watch an 
accurate replication of 
the night sky appear on 
your apartment ceiling. 
Stuart Karten Design 
created the toy to double 
as a lamp so that you can 
see your way around in 
the dark when it's time 
to change the music. And 
then, if you get bored with 
the starry night, poke 
holes in the soft plastic 
star filter to create your 
own constellations. You 
can even invent your 
own myths. Star Projec- ► 
tor: US$19.99. Wild 
Planet: (800) 247 6570, 

+ 1 (415) 70S 8300. 



Thanks to Cory Doctorow, 
Simson Garfinkel, Megumi 
Ikeda, Carl Steadman, 
and Wired Japan. 


Shock 

The cure for roaches 
◄ is often worse than the 
problem, when you con¬ 
sider exterminators 
traipsing through your 
house or pets sniffing 
the poison in those little 
bug motels. Instead, how 
about nailing insect var¬ 
mints with 4,000 to 6,000 
volts of clean, honest-to- 
goodness electric current? 
Solar Inc.'s Zapper plugs 
into the wall and uses a 
sugary treat to attract 
roaches inside. Then the 
device delivers a low- 
amperage charge harm¬ 
less to humans and pets. 
Let the bugs know what 
it's like to be plugged in. 
Zapper: US$49. Solar 
Inc.: (800) 837 6527, 

+ 1 (201)571 1198. 


Maximus 

When your mom told 
you not to squirm in 
your chair, turns out she 
wasn't giving the best 
advice. The ergonomic 
police now recommend 
frequent changes in posi¬ 
tion when seated for long 
◄ intervals. Haworth's Taz 
is the first office chair 
to give your posterior a 
healthy range of options; 
it adjusts side to side, 
as well as back to front. 
The helix pattern on the 
back may look a little 
freaky, but sometimes 
you just have to see 
things from a different 
angle. Taz chair: US$400. 
Haworth: (800) 344 
2600,+1 (616) 393 3000. 
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Sharp. Irjinslating the 

NEW LANGUAGE OF BUSINESS 



The digital age has a language all its own. 
And Sharp speaks it fluently. Our networkable, 
high speed, digital copiers/printers let 
you print, collate, and staple from your 
desktop. Maximizing the power of connectivity. 
And digital color copiers let you express your 
ideas with such color and brilliance, you'll look 
pretty brilliant yourself. In today's business 
there's only one word you need to know. 

Sharp. 


HARR 


©1997 Sharp Electronics Corporation 







TRUTHS ABOUT DIGITAL TELEVISION. FROM THE PEOPLE WHO KNOW. 



.IS GOOD TOWARD THE COST OF ONE OF OUR HDTV SETS IN THE FUTURE’ 


The large-screen TV you buy today won't be obsolete tomorrow with The Ultimate Cutting Edge Pledge. Get a rebate for the full purchase price 
of the 32- to 60-inch* Zenith television you buy today when you trade up tomorrow to a cutting-edge Zenith HDTV set (when available). 

Get a $100.00 rebate when you purchase a Zenith Digital Converter (when available), www.zenith.com 

*Ask for details. Program ends December 31, 1997. Applies to HDTV and Digital Converter purchases through December 31,1999. Rules and restrictions apply. 


zenith digital 
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Te l ec om Iff 

ecently, full-page advertisements 

have appeared in upscale Man¬ 
hattan rags like the Village Voice 
and the New York Observer , showing 
a picture of jubilant Germans cele¬ 
brating on the shattered Berlin Wall. 

A catchy revolutionary slogan accom¬ 
panies the image:"Sooner or later, 
all tyrannies crumble." 

These ads are part of an underdog 
campaign launched by RCN Corpo¬ 
ration, a small Princeton, New Jersey- 
based company that's pumping its 
beleaguered fist in the face of tele¬ 
communications giant Bell Atlantic. 
Armed with its own network of coax¬ 
ial cable, RCN is a bundled provider 
that offers packages of phone, cable, 
and high-speed Internet service for 
roughly US$40 per month. 

David McCourt, the tough-talking 
president and CEO of RCN, hopes 
his company's low prices will enable 
it to take a bite out of Bell Atlantic's 
market share in the lucrative Boston- 
to-Washington residential market 
- with a little help from the Federal 
Communications Commission. 


On August 15, the behemoths 
Nynex and Bell Atlantic merged, and 
a new telecom giant was created.The 
$25.6 billion merger, the largest in 
US history, transformed Bell Atlantic 
into the country's second largest 


telephone service provider, after 
AT&T. But to keep the 13-state North¬ 
east market open to competitors 
the FCC required the new company 
to allow its rivals to rent service 
capacity at a reasonable price. 

RCN is not the first small residen¬ 
tial phone provider to take on such 
enormous competition. In Texas,Tele- 
Serve Inc. has been selling bundled 
services in competition with local 


giants Southwestern Bell and GTE 
for years. But several obstacles 
stand in RCN's way.The most obvi¬ 
ous is that the little company has 
only 60,000 subscribers.To justify 
the cost of stringing its own coax 
wires to the front door, RCN must 


also find buildings with a critical 
mass of new customers. McCourt 
himself is considered a wild card 
- although he has a shrewd reputa¬ 
tion, he's seldom spent more than 
a few years on any one venture 
before moving on to the next. 

RCN's biggest headache awaits: 
the FCC conditions attached to Bell 
Atlantic's merger expire in four years. 
But, having established his reputation 
building private telecommunications 
networks both in the US and the UK, 
McCourt seems unintimidated by the 
long-shot odds."We're encroaching 
on people who've been in business 
a long time," he concedes."But we 
have nowhere to go but up." It may 
be wishful thinking, but in the mean¬ 
time, vive la revolution. - Jacob Ward 


RCN sells bundled packages of phone, 

cable, and Net access for $40 a month. 




One Man against the World 


J eremiah "Jay" Nixon, Missouri's attorney general, 
isn't sitting idly while illicit online businesses 
pop up in the Show Me state.The 41-year-old Demo¬ 
crat and US Senate hopeful has arguably become 
the most aggressive state prosecutor of Web-based 
business. 

This year, he has filed two lawsuits against Inter¬ 
net gambling sites: one against Idaho's Coeur d'Alene 
tribe, and the other against Pennsylvania's Interac¬ 
tive Gaming & Communications Corporation. When 
IGC refused to pay a US$66,050 fine, Nixon secured 


a criminal indictment against the 
company. In addition, he sued 
Hog's Head Beer Cellars in North 
Carolina for allegedly taking an 
online beer order from a Missouri 
minor. Nixon insists he only wants 
to protect Missouri citizens from 
illegal activity. Plus, he says, the 
federal government has been"AWOL"in ii 
regulation of the Net."If we don't draw th 
Nixon says,"then there are no lines." - Matt Ritchel 
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jaz 

1GB 


The Super-Fast, Extremely Vast 
Personal Storage Drive." 



$399 external 

1 gig Jaz® cartridges for as low as $89.95* 

Each cartridge has a huge 
one gigabyte capacity 

1-Step™ backup software protects 
as much as 2 gigs (compressedt) 

Access time 

15.5ms read/17.5ms write 

Average seek time 

10ms read/12ms write 

Maximum sustained transfer rate 

6.62MB/sec. max 


f Assuming 2:1 compression ratio. Actual compression will 
vary with file and hardware configuration. 

t f Performance will vary when using 1GB cartridges. 

©1997 Iomega Corporation. Iomega, the Iomega logo, and Jaz are registered 
trademarks, and "The Super-Fast, Extremely Vast Personal Storage Drive," 
"Because It's Your Stuff," and 1-Step are trademarks of Iomega Corporation. 
All other trademarks are the property of their respective holders. The views 
expressed herein are the views of the endorser and are not the views of, 
and do not constitute an endorsement by, any person or firm for whom the 
endorser has provided services. ‘When purchased in multi-packs. Prices 
listed are estimated street prices. Actual prices may vary. 2GB capacity 
where 1GB-1 billion bytes. The capacity reported by your operating system 
may differ, depending on the operating system reporting utility. 


“How I fit 5 Fortune 500 companies, 
a warehouse full of big ideas, and the 
entire kingdom of Valhalla into a 

4 INCH SQUARE.” 

CLEMENT MOK 

Information Architect 
Studio Archetype, Inc. 

Clement Mok is an idea guy. As creator of award-winning 
corporate identities and design solutions for companies like 
Microsoft, Twentieth Century Fox, Herman Miller, as well as 
Apple Computer, ideas are the capital of his three companies. 

Whether he's creating a cyber themepark, compiling tons of 
stock photos, or designing the elaborate kingdom of Valhalla for 
the local opera, his ideas need space. Big space. Which is what 
he gets with the high capacity Jaz^ 5 drive. 

So while his office resides in San Francisco's warehouse 
district, his ideas reside on handy, removable Jaz disks. Check 
out more of Clement's story at www.4inchsquare.com/wir. 

lh e W8>'-P erf0,ma " Ce 5,andard in remova ble s , 0 „ 
one mUUon laz 1GB dnves already ** 







$649 external 

2 gig Jaz cartridges for as low as $124.95* 

Each cartridge has 
two monster gigabytes of capacity 

2GB is read/write compatible with lGBtt 

1-Step™ backup software can protect 
up to 4 gigs (compressedt) 

Access time 

15.5ms read/17.5ms write 

Average seek time 

10ms read/12ms write 

Maximum sustained transfer rate 

8.7MB/sec. max 


For information about connecting 
your Jaz drive to a Mac or PC, 
see your reseller or visit us at: 

www.iomega.com 














Idoru Feminism_ 

O nce upon a time, Reiko Chiba was a Japanese pan-media 
superstar."You can be an idoru without having to think," 
Chiba says, using the Japanese term for a pop-culture phenom, 
"because everything is set up by a scriptwriter, a cameraman, and 
a producer." Her career, she recalls, mirrored the plight of many 
Japanese women who have little control over their own lives. 

But at age 20, Chiba decided to drop out of the idoru circuit to 
start Cherry Babe, her own Internet production company.Today, 
Cherry Babe's mostly female staff makes homepages and plans 
computer-related events. Chiba unabashedly proclaims that she 
doesn't just want to play with computers - she wants to change 
Japanese society."Around me in this industry, there are a lot 
of middle-age men," she says."It's such a shame. I want more 
women in this industry who I can respect." - Patrick Harrington 


Television Nation 


T hey call it the "Little Nation." 

Here, Assyrians rub shoul¬ 
ders with Turks, Muslims debate 
with Zoroastrians, and guerrillas 
share preshow canapes with 
Social Democrats. In the stu¬ 
dios of MED-TV, the world's first 
and only Kurdish satellite tele¬ 
vision station, the atmosphere 
is charged with the hopes and 
emotions of an ancient, state¬ 
less people. 

Broadcasting in Kurdish dia¬ 
lects with help from a satellite 
parked over Africa, MED-TV deli¬ 
vers 18 hours of news, documen¬ 
taries, and entertainment daily 
to a population of 30 million 
Kurds living in and around Kur¬ 
distan - a region split between 
Turkey, Syria, Iraq, and Iran. Con¬ 
sidered the world's largest state¬ 
less nation, the Kurdish people 
are repressed in all areas of Kur¬ 
distan, and most notably in Tur¬ 
key, where human rights abuses 
are common. 

Set up to "develop Kurdish 
culture and language and to 


provide communication for the 
Kurds," much of MED-TV's pro¬ 
gramming consists of dubbed 
material acquired from organi¬ 


zations such as the BBC. Based 
in London, with production 
facilities spread across Europe, 
MED-TV prides itself on its 
unbiased coverage of all sides 
in the Kurdistan dispute. Never¬ 
theless, the station has endured 
studio raids, staff arrests, and 


asset seizures by antiterrorist 
police in Belgium, the UK, and 
Germany. Correspondents have 


disappeared in Iraq.Turkish 
authorities have jammed sig¬ 
nals. Hikmet Tabak, MED-TV's 


principal director, has accused 
the Turkish government of 
"satellite terrorism." 

Since its first broadcast in 
March 1995, MED-TV now sur¬ 
vives on a shoestring budget 
of US$20 million. In southeast 
Turkey, huge numbers of people 


watch the station - despite the 
fact that satellite dishes have 
been banned or smashed by 
the Turkish army and electricity 
is cut off at 5 p.m. in villages to 
stop peasants from watching. 

But Tabak says the station is 
determined to stay on the air. 
"We wjll continue to broadcast, 
even if we have to move to India, 
China, or the Moon!" - Nick Ryan 


MED-TV provides news and information 

to the stateless people of Kurdistan. 
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on end. Overheard on the set of 
MTV's Austin Stories. 

GIFSCII ASCII art that has been con¬ 
verted to a GIF file to preserve the 
original formatting and typeface. 

Rep Surfing To repeatedly call 
a toll-free customer-service line until 
you get a representative who will do 
what you want, such as cancel a bill 
or authorize a refund. 

Spiraling Death Syndrome 
A modem problem in which the con¬ 
nection progressively slows as the 
device drops in speed to negotiate 
noise, but never bumps back up again. 
Warm Props Television jargon for 
newsroom employees who buzz 
around in the background oflive" 
news programs/'OK, for this next 
wide shot of the studio, we need 
a lot of warm props on the floor." 

Tip o'the English riding helmet to Paul 
Davis, Mark Frauenfelder, Robert Lauris- 
ton, and Bruce Sterling. 


- Gareth Branwyn (jargon@wired.com) 
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eyes met from across a crowded city 


Ever talk face-to-face from a hundred miles away? You can. With the Intel Create & 
Share™ Camera Pack, 1 


you can call and see your loved ones on your PC. Or other video 
phone users. Want more? You can also record and send a video clip on an 
e-mail postcard in minutes, take quick snapshots, even stretch your face with 
photo manipulation software. Where will you find it? At computer retailers in 
your crowded city. Visit our Web site to find out what you need, where to buy, and 
how to use the Intel Create & Share Camera Pack. [► www.intel.com/createshare 


Includes video phone, e-mail postcatd, 
photo manipulation software and more. 















Fans interact with Seemen robots without 
a barrier to separate them from the action. 



with his creations firsthand - 
without a barricade separating 
them from the action. 

"No one ever operates a 
machine the same way/' Spel- 
letich says."It's a study in psy- 
chology."To demonstrate the 
point, he proudly recalls a 74- 
year-old woman whom he 


convinced to operate "Clappy 
Boy" - a cymbal-smashing 
flamethrower with a TV head 
that broadcasts images of a 
jabbering Rush Limbaugh. 
Although the woman felt reluc¬ 
tant to take control of the robot 
because she was disturbed by 
the flamethrower's military 
connotations, a lengthy con¬ 
versation eventually convinced 
her that the technology can 
also be cathartic. Before long, 
she had mastered the art of 
finessing the flames, while her 
husband figured out how to 
operate the cymbals. 

The Seemen have gone from 
illegal spectacles in the streets 
to shows in San Francisco gal¬ 
leries to the Burning Man festi¬ 
val in the Nevada desert.They 
even have a permanent exhibit 
at the New York Museum of 
Modern Art.Spelletich describes 
his work as "postindustrial folk 
art," but his idea of art is a strict 
one.Tm not a big fan of paint¬ 
ing," he says."lt doesn't fit my 
definition of art, because it 
rarely pushes boundaries." 

- Kristen Philipkoski 


"| watched my brother die of 
AIDS, I watched my dad die 
from cancer - now, my friend 
is dying from it, too," declares 
Kal Spelletich, standing in a 
San Francisco warehouse, as 
he demonstrates his "suicide 
machine" - an iron beast that 
embodies the desire for release 
many sick people feel.The 
mechanical monster, a recent 
addition to his robot perfor¬ 
mance group the Seemen, 
slams shut with an alarming 
crash as a steel plate festooned 
with spikes closes upon the 
place where a person might 
sit.The plate is operated by 
handheld pneumatic controls 
that anyone can operate. 

Although in many ways 
they look similar, Spelletich's 
machines represent a depar¬ 
ture from the demolition- 


as part of an "internship" in 
1992, but he soon yearned to 
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derby robot warriors of groups create something more than 
like Survival Research Labs. a spectacle of technology run 
Spelletich actually joined SRL amok. Instead, he wanted the 

.audience to be able to interact 
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NanoFeeli 


H ave you ever felt up 
a Bucky ball? Scientists 
at the University of North 
Carolina at Chapel Hill are 
using their fingertips to push around carbon nanotubes 
("Bucky tubes"), dissect virus particles, and repair microwires 
one one-thousandth the thickness of a human hair.The team's 
nanoManipulator combines the haptic capabilities of the 
Phantom, a 3-D force-feedback computer interface devel¬ 
oped at MIT, with real-time but proportionately scaled-up 
information gleaned from a scanning-probe microscope. 

"The work we do is like trying to move Jello with a screw¬ 
driver in the dark," says project director Russell Taylor."The 
nanoManipulator provides a virtual sandbox for scientists, 
letting them see, touch, poke, and prod specimens that are 
about a million times smaller than they appear." 

- David Pescovitz 
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http://cosmo.sgi.com/mars 

It’s not so much a Web site, as it is a launching pad for your own Mars adventure. And 

Cosmo " Player is the vehicle that’ll take you there. Experience 
NASA/JPL’s pathbreaking 135-million mile journey (or at least 
a small part of it) on our Earth-to-Mars flight animation. Sink 
your feet into the Martian soil by viewing a 3D panorama of 
the landing site. And get behind the controls of your own fully 
interactive Sojourner rover. Pay a visit to http://cosmo.sgi.com/mars. It isn’t just pages of 
text or tables of numbers. It’s a cool experience that’ll make you look at Mars in a whole 
new way. Not to mention what it’ll do for your frequent-flyer mileage. ■■■■■■■■■■■■■■Mil v 




©1997 Silicon Graphics, Inc. All rights reserved. Silicon Graphics, Cosmo, and the Cosmo logo are trademarks, of Silicon Graphics, Inc. 




No Place Is Safe 


rom Boston to Idaho, 
people who worry that 
children may encounter por¬ 
nography in cyberspace are 
doing their best to control 
Internet access on their local 
library computers. Silicon 
Valley, the wellspring of this 
high tech Pandora's box, is 
hardly immune to pressure. 

Antiporn activists from Cali¬ 
fornia's Santa Clara County are 
picketing libraries, packing 
public meetings, and demand¬ 
ing that the county library 
system change its policy of 
open Internet access for every¬ 
one.The group, called Keep 


"If children access pornogra¬ 
phy over the Internet at my 
business, I would be criminally 
responsible. Why is the library 
set aside?" asks Sandi Zappa, 
a parent who has been lead¬ 
ing the push to change the 
library's policy. KIDS has even 
tried to have a county librarian 
arrested for distributing por¬ 
nography to a minor. 

Zappa's fervor is part of the 
recent backlash against the 
free flow of information on the 
Net. After the Supreme Court 
rejected the Communications 
Decency Act last summer, 
groups like KIDS realized that 


Silicon Valley debates the use of 

Internet "censorware" in public libraries. 


the Internet Decent and Safe, 
or KIDS, wants Silicon Valley 
to go the way of counties in 
Virginia, Florida, and elsewhere 
by installing filtering software 
on library terminals. 


the federal government can 
no longer censor the Internet 
with the stroke of a pen. Now 
they are taking their objections 
to the local level. 

Silicon Valley's library system 
is at no loss for free-speech 


The Wired Interactive Technology Fund (TWIT$) 
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Company 

Primary Business 

Symbol 

Shares 

Close Oct 1 

A Since Sept 2 

Action 

Arbor Software 

Software 

ARSW 

4,000 

44 

+ 

2 V* 

hold 

Ascend Communications 

Network hw/sw 

ASND 

4,000 

33 

- 

77s 

hold 

Aware 

Network hw/sw 

AWRE 

14,000 

13 7i6 

+ 

2% 

hold 

Biochem Pharma 

Pharmaceuticals 

BCHE 

5,000 

31 % 

+ 

4% 

sell 2,000 

Fore Systems 

Network hw/sw 

FORE 

9,000 

19 % 

- 

7,6 

hold 

Forte Software 

Software 

FRTE 

15,000 

12 

- 

2 

hold 

Fusion Medical Technologies 

Medical equipment 

FSON 

35,000 

5 5 /l6 

+ 

r/,6 

hold 

General Scanning 

Laser technology 

GSCN 

4,000 

32% 

+ 

8% 

sell 3,000 

Informix 

Database sw 

IFMX 

6,675 

6732 

- 

2%2 

hold 

Intel Corporation 

Microchips 

INTC 

2,000 

93 % 

- 

17,6 

hold 

Oak Technology 

Microchips 

OAKT 

13,000 

11% 

+ 

%6 

hold 

Octel Communications 

Voice hw/sw 

OCTL 

5,800 

31 

+ 

732 

tender 

PairGain Technologies 

Network hw/sw 

PAIR 

7,000 

28 %6 

+ 

2% 

hold 

Pharmacyclics 

Pharmaceuticals 

PCYC 

7,000 

26% 

+ 

8% 

sell 3,000 

Rational Software 

Software 

RATL 

10,000 

15 VS 

- 

Vs 

sell 

Standard & Poor's 100 Index 


OEX 

20 

0 

- 

2% 

expired 

New Holdings 

Citrix Systems 

Software 

CTXS 

3,000 

50 %* 



buy 

Dataware 

Software 

DWTI 

30,000 

4% 



buy 

Neoprobe 

Biotech 

NEOP 

10,000 

14% 



buy 

Quick Response Services 

Software 

QRSI 

4,000 

34% 



buy 

Cash Holding 

$39,678.50 







Portfolio Value 

$2,701,090.22 

(Russell 2000 Index + 6.22%) 


+ 7.22% 

LegendrThis fund started with US$1 million on December 1,1994, We are trading on a monthly basis,so profits and losses will 
be reflected monthly, with profits reinvested in the fund or in new stocks. 


TWIT$ is a model established by Wired, not an officially traded portfolio. Jeffery Wardell (jwardell@hamquist.com) is an executive financial services 
representative for Hambrecht & Quist LLC who may have a personal interest in stocks listed in TWIT$.The opinions expressed herein are those of the 
author and not necessarily those of H & Q's research department. H & Q has not verified the information contained in this article and does not make 
any representations to its accuracy and completeness. Wired readers who use this information for investment decisions do so at their own risk. 



advocates. From the head librar¬ 
ian down to branch book stack¬ 
ers, people are willing to defend 
the library's values.'The library 
is a free forum for the exchange 
of ideas, and access to ideas is 
protected by the First Amend¬ 
ment," says Ann Ravel, counsel 
for the library system. 

Santa Clara's libraries offer 
Internet classes for individu¬ 
als and families, but Zappa 
says education is not enough. 


Meanwhile, the American 
Library Association has criti¬ 
cized filtering software, the 
only technological solution 
currently available, as impre¬ 
cise and arbitrary. 

The library's opponents are 
standing firm.The Rev. Eric 
Smith, who wants to change 
the library's policy, is outraged, 
"We will challenge this inde¬ 
finitely," he says,"whether it 
takes six months or one year 
or two or three." - Jim Rendon 


Ripping the Russell 

S mall caps continue to scorch the overall market.This 
column may sound like a broken record, but the port¬ 
folio is breaking records. Or breaking industry benchmarks, 
at least - TWIT$ grew roughly 40 percent in the third quar¬ 
ter, while the Russell 2000 recorded a 15 percent return, 
the Nasdaq Composite shot up 18 percent, and the S&P 
500 rose 7 percent. 

To free up some cash, I'm selling out of Rational Software; 
Oracle has entered its market, and I'm getting out of the 
way. I'm also tendering Octel and selling 3,000 shares of 
General Scanning, 3,000 Pharmacyclics, and 2,000 Biochem 
Pharma - all of which are strong stocks but overweighted in 
the overall portfolio - and moving into four new positions. 

In biotech, Neoprobe is seeking FDA approval for a new 
radioactive marker to help oncologists detect cancer cells 
more effectively. I'm also buying Citrix Systems, which I see 
as an impressive stand-alone company whose products 
allow Microsoft Windows to run on all platforms. Quick 
Response Services helps retailers develop ecommerce and 
inventory management systems, and I believe Dataware 
is a turnaround story with an impressive client base. 

- Jeffery Wardell 
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Sometimes the easiest way to find what you’re looking for 
is to 3.CC6SS it from a different perspective. 



Introducing Live Access.The radical business software that gives you a whole new outlook. 


These days, the wealth of information you can access from 
your PC is overwhelming. Unfortunately the time it takes 
to access this information can also be overwhelming. 

That is unless you have Live Access. You see, Live Access 
gives you the power to access information from your own 
perspective. That's because you can organize your digital 
files — whether they are on your local PC, enterprise net¬ 
work, internet or your corporate intranet — the way that 
you intuitively think. 


Discover Live Access and take advantage of fast visual access 
through the power of images, drawings, maps, or virtually 
any other type of file. Say good-bye to searching for files and 
opening them unnecessarily - thanks to Live Access' innova¬ 
tive live preview of your documents. 

Call Softkit today to find out how easy it is to access a new 
perspective on your digital world. It's an awesome experience! 



For a limited time take 
advantage of our special 
introductory pricing.Try it 
for 30 days, and if you’re 
not totally satisfied, return 
it for a full, no-hassles, no- 
questions-asked refund! 


To order Live Access call I-888- SOFTKIT or visit our Web site at www.softkit.com 

Live Access is a trademark of Softkit Technologies Inc. All other trademarks or registered trademarks are the property of their respective owners. 
© 1997 Softkit Technologies. 


SOFTKIT 





By Steve G. Steinberg 
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Online-Gambling Prohibition 


:* 


W ashington bureaucrats may have finally 
hit upon an Internet activity they can suc¬ 
cessfully regulate. While attempts to ban online 
pornography and tax electronic commerce have 
withered in the face of opposition from Silicon 
Valley lobbyists, Congress appears to strongly 
support a bill by Senator Jon Kyi (R-Arizona) that 


would prohibit online gambling. After all, casino 
owners and slot-machine manufacturers - unlike 
the entrepreneurs behind offshore gaming sites 
- are both taxpayers and voters. Most netizens, 
meanwhile, are too busy watching their online 
stock tickers and hedging their bets on the mar¬ 
ket to oppose the proposed restrictions. 



Butoh 




T he US may be the leader in exporting low¬ 
brow culture, but Americans are also the 
biggest suckers when it comes to importing the 
avant-garde. Whether we're talking deconstruc¬ 
tionism or 12-tone symphonies, the self-styled 
cultural elite will embrace any foreign artistic 


movement, no matter how marginal.Take the 
growing stateside popularity of Butoh.This dance 
genre, created in postwar Japan, involves a lot 
of grimacing and slow, portentous movements. 
Sure, Baywatch and McDonald's are bad, but this 
is taking vengeance to an extreme. 


r 



NUMA 

T he quest for a massively parallel processing 
computer that scales is the high tech equiva¬ 
lent of the hunt for a perpetual-motion machine: 
both seem possible at first blush, but every pro¬ 
posed solution ends up failing.The current MPP 
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Memory Access.This software technology tricks 
multiple processors into thinking they all share 
the same memory bank, when actually each has 
its own local memory. A clever illusion - unfortu¬ 
nately, the computer's performance is based on 



contender goes by 


he sobriquet Non-Uniform 
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Newsstand Gender Swap 

M gender swap seems to be sweeping US 
Mm newsstands. Steeped in sassy pop feminism, 
a slew of glossy young women's magaz ines/nave 
begun to sh< 

Mademoiselli 
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fashion show. Then there's Sports Illustrated 
Women/Sport et alia, aimed at athletic-minded 
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$Q on-line $1 touch-tone $| Q broker-assisted 

O trades | ^ phone trades | O trades 

Commissions are flat rate. No limit on shares traded. 


W hen it comes to brokers, you can choose from a 
cast of thousands. Or, you can choose the broker 
that gives you the lowest commissions every time you 
trade, and that's Ameritrade. 

No matter how you like to trade, with Ameritrade 
you'll always pay the lowest commissions of any deep 
discount broker. On-line trades are only $8. Touch-tone 
trades are $12. And broker-assisted trades are only $18. 


Call Ameritrade now, and your first 5 trades are commission-free! Call 1-800-326-7143. 

Or visit our website at www.ameritrade.com 


Member NASD/SIPC • $2,000 minimum equity required to open your account • Limit orders are an additional $5.00 • SIPC account protection is $500,000 with 
$100,000 for cash claims. $10 million additional account protection provided • Copyright 1997. Ameritrade, Inc. • Sony is a registered trademark of the Sony Corporation. 


AMERITRADE announces the lowest 
commissions —anyway you trade it. 


Our 25-plus years in the business taught us a few 
things. Like how to deliver the lowest commissions, 
not for a "limited run," but for the long haul. So whether 
you buy 100 shares of Sony, or 1,000, with Ameritrade 
your commission for an on-line trade will always be the 
same—$8 flat. 

You already know what you want, so why pay more 
for the price of admission? Give Ameritrade a call. Because 
when it comes to creating a blockbuster portfolio, every 
smart move counts. 


\ * s 

-A- 


Ameritrade ’ 

SMARTEST WAY TO TRADE. PERIOD. 






















REALITY CHECK Edited by David Pescovitz 


The Future of Hotels 


You've heard the hype. 
We asked the experts. 
Here's the real timetable. 

From magic-finger massagers to video-on- 
demand, the more high tech the hotel amenity, 
the more costly the room. Mobile computers 
promised to decrease the need for travel, but 
instead we just pack them along with our tooth¬ 
brushes. Indeed, bathroom telephones, towel 

warmers, and the ubiquitous computer-in-the- 
keyhole are just the beginning. Will we soon see 
complimentary floppies on our pillows? Might 
we one day blast off to soak in whirlpool spas 
in outer space? Wired asked several experts to 
check in on the future of hotels. 


Automated 

Check-in 

Fast Internet 

Access in Rooms 

Hotel 
in Space 

Capsule Hotels 

Catch On in US 

Maher 

2005 

2002 

2100 

2050 

Mahoney 

2007 

2003 

2100 

unlikely 

Mann 

1999 

2000 

2030 

unlikely 

Moore 

2000 

1998 

unlikely 

unlikely 

1 Bottom Line 

2003 

2001 

2083 

unlikely 


Kevin Maher 


director of governmental 
affairs, American Hotel 
& Motel Association 

Richardlviahoney 

executive vice president 
and chief financial 
officer, Westin Hotels 
& Resorts 

Stua rt H. Mann 

professor of operations 
research, Penn State 
University's School of 
Hotel, Restaurant, and 
Recreation Management 

Richard Moore 

associate professor, 
Cornell University's 
Hotel School 


Automated checkout, via 
methods as low tech as 
leaving your key behind 
or as high tech as enter¬ 
ing info into a room's 
TV, is nothing new. Auto¬ 
mated check-in, similar 
to the service offered 
at car rental shops, is 
the next logical step. 
Moore foresees that 
less-expensive hotels 
will become automated 
to reduce labor costs, 
while more full-service 
hotels will offer hassle- 
free check-in as a service 
amenity.To experienced 
business travelers, he 
says,"standing in line 
doing a routine proce¬ 
dure adds no value to 
their stay." (Does it add 
value to anyone's stay?) 
But for those who prefer 
a bellhop to a button, 
Maher believes there 
will always be holdouts, 
such as "higher-end, 
service-oriented prop¬ 
erties and resorts." 


Soon you may have to 
check in to a hotel just 
to get some work done 
on the road -TIs for 
traveling telecommuters 
are fast becoming a real¬ 
ity. Already, Maher points 
out,"increasing demand 
by the business traveler 
for additional services 
has made voicemail, 
express checkout, and 
office centers more 
common in hotels and 
motels." As with past 
technologies, Moore 
thinks fast Net connec¬ 
tions will first be adver¬ 
tised as a value-added 
service but will quickly 
become common - 
"recall steam heat, air- 
conditioning, and free 
color TV," he says. How¬ 
ever, Mahoney insists 
that retrofitting hotels 
will be "an overwhelming 
task,"and high-speed 
wireless technologies 
may negate the need 
for wireline connections 
in the first place. 


Unless Motel 6 buys Mir, 
don't expect to spend 
your two-week vacation 
in orbit anytime soon. 

"I don't see anything 
happening in space for 
a great number of years 
that would require a 
hotel," Mann says. Per¬ 
haps if they build it, how¬ 
ever, we will come - just 
look at Las Vegas! While 
several Japanese con¬ 
struction companies are 
seriously researching 
extraterrestrial living, 
Maher doubts that they 
are likely to "undertake 
a project of this magni¬ 
tude alone,"and a space 
resort probably won't 
be a very high priority 
in the budget of any 
other country."Don't 
hold your breath on this 
one unless," as Moore 


deftly puts it,"weightless 
sex is outta this world." 


If a Japanese salaryman 
xtriisses the last train 
home from Tokyo, he 
can rest his weary head 
inside a cubicle "hotel" 
room 1.1 meters wide by 
1.2 meters high by 2.2 
meters long - complete 
with an alarm clock and 
a porno-equipped TV 
for US$35 a night. Our 
experts don't foresee 
a capsule hotel being 
built near Grand Central 
Station anytime soon, 
though. As Mann says, 
"culturally, we are too 
different to accept this 
size space for sleeping." 
After all, most Americans 
haven't snoozed on any¬ 
thing smaller than a 
queen-size bed since 
college, ndeed, lying in 
a capsule might inspire 
unpleasant dreams. 
"From a public relations 
standpoint," Maher says, 
"the closest association 
most Americans have 


to capsule (sleeping) is 
prison or shelter living." 
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RAW DATA Edited by Michael Behar 


Smut Filters 

You've heard many arguments both for and against V-chips and 
other tools that enable parents to censor what programs their 
kids watch on the family tube. But apparently the word is still 
not out about what specific technologies are available.Though 
most parents - almost 80 percent - say they are aware of the 
existence of blocking tools, few can actually name one. 

SOURCE: ARAGON CONSULTING GROUP 



PARENTS ABLE TO IDENTIFY BLOCKING TECHNOLOGY (PERCENT) 


Brand Loyalty 

For the third consecutive year, Apple owners were the most dedi¬ 
cated repurchasers, with four in five buying another Mac or Mac 
clone. And with Apple's buyout of Power Computing, clones will 
soon vanish from the market, adding more faithful believers for 
Jobs to please. If the company ever clambers out of its financial 
hole, it should find a fiercely loyal group of customers awaiting. 

SOURCE: COMPUTER INTELLIGENCE CONSUMER TECHNOLOGY INDEX 




Gateway 2000 


Apple Macintosh 


0 10 20 30 40 50 60 70 80 90 

PC REPURCHASE RATES (PERCENT) 


Wired Child 

Kids' bedrooms are now the nerve center for all things tech in 
the home. Of the 76 percent of children who have their own 
rooms, many are equipped with cable television, telephones, 
or VCRs - and some 4 million have Net access. More good news: 
71 percent of those with both a TV and a computer said they 
would give up television if forced to choose. See ya, Barney. 

SOURCES: YANKEL0VICH PA RTN E R S; "A A H S ZONE R E P0 RT"; J U PI TER COMMUNICATIONS 



FORMS OF TECHNOLOGY IN CHILDREN'S ROOMS (PERCENT) 


Virus Outbreak 

Headlines proclaiming computer viruses the new public enemy 
fell below the fold by the mid-1990s. But a new class of preda¬ 
tors, macroviruses, is exploding.The macro differs from more 
traditional viruses in that it can attach itself to documents (most 
commonly Word or Excel files) and spread to multiple platforms. 
Yes, hackers, too, seem to have it in for those folks in Redmond. 

SOURCE: SYMANTEC ANTIVIRUS RESEARCH CENTER 
1,500 I* 
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Price $31.99 


Pub. Price S24.9& Barnes & Noble Exclu; 
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The Easiest Why to Learn! 
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uTeach Yourself 
the Internet and 
World Wide Web 


Read less. Learn more. Packed will 
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jargon-free tutorials are tfusted by more 
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Maybe the greatest possessions aren’t the ones 
you hold in your hand. At Mercury, we believe 
they’re the images and experiences you collect in 









your travels. That’s why Mountaineer is available with 
hassle-free all-wheel drive, along with a spirited V-8 and 
an interior that leaves nothing out-to help add more 


adventures to your collection. Even if they don’t fit in a 
souvenir box. Call 1800 446-8888 for a free brochure or 
visitwwwmercuryvehicles.com for more information. 
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etworked computers 
require strong cryptogra¬ 
phy, but strong cryptography 
comes at the expense of band¬ 
width and processing power 
- scarce resources today and 

By Roderick Simpson “ 

in the slimmed-down smart- 
cards, wireless phones, and 
mobile devices of tomorrow. 
This is the modern cryptogra¬ 
pher's efficiency conundrum: 
how do you squeeze more 
security out of less-demanding 
crypto models? 

Born in 1976, public key 
cryptography has become the 
de facto answer for ensuring 
privacy and data integrity 
between two anonymous par¬ 
ties. Under these systems, a 
person makes one key publicly 
y < available and holds a second, 
private key. A message is 
encrypted with the public key, 
sent, and decrypted with the 
private key. These systems 
bank mostly on long key sizes 
and complex mathematical 
problems to ensure security. 
But now cryptographers are 
looking to a mathematical 
system known as an elliptic 
curve to solve the efficiency 
conundrum.They believe that 
Elliptical Curve Cryptography 
(ECC) demands less computa¬ 
tional power and, therefore, 
offers more security per bit. 

Every well-established pub¬ 
lic key algorithm relies on a 
one-way mathematical prob¬ 
lem, which makes it easy to 
generate a public key from 
a private key but difficult to 
deduce the private key, given 
the public key.The RSA sys¬ 
tem, for instance, hinges on 
the fact that it's easy to find 
the product of two numbers, 
but it's difficult to deduce the 
factors given the product. 
While the Digital Signature 
Algorithm (DSA) and the Diffie- 
Hellman key exchange algo- 
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Privacy by Geometry 

Elliptic curves and low cost-per-bit crypto strength. 


rithm rely on a discrete loga¬ 
rithm problem, where it's sim¬ 
ple to raise a number to the 
exponent of another number 
but difficult to find the expo¬ 
nent, given the result. Both 
factorization and discrete loga¬ 
rithm problems forge strong 
cryptographic systems when 
they employ numbers that 
exceed 300 digits - or about 
1,000 bits. 

Elliptic curve systems use 
a variation of the discrete log¬ 
arithm problem. But instead of 
straight integer algebra, ellip¬ 
tic curve systems use an alge¬ 
braic formula to determine the 
relationship between public and 
private keys within the universe 
created by an elliptic curve. 

An elliptic curve can be 
roughly visualized by think¬ 
ing of a doughnut. Looking at 
it from above, the doughnut 
forms a circle. Slice it top to 
bottom and this cross-section 
creates a second circle. These 
two perpendicular circles serve 
as the x and y axis of an elliptic 
curve.The important thing to 
remember is that there are 
a limited number of usable 
points within the area formed 
by the curve's two planes, and, 
consequently, there is a finite 
field of coordinates. 

Let's put down the dough¬ 
nut and instead look at the 
math behind ECC.Two hypo¬ 
thetical strangers, Alice and 
Bob, wish to swap encrypted 
email. Having just met, they 
require ECC to generate and 
exchange a single secret key. 
First Alice and Bob agree on 
a shared point P on an elliptic 
curve. Then, they each choose 
a secret integer - Alice picks 
integer a, and Bob chooses 
integer b. Alice multiplies her 
integer a times the point P, 
and in a manner exclusive to 
the behavior of elliptic curves, 
generates a second point on 
the curve. Bob does the same 


with b x P, and each sends the 
other the result. Bob takes the 
new point Alice generated from 
ax P and multiplies it by his 
original secret integer b. Alice 
does likewise, performing the 
function a [b x P ).These calcu¬ 
lations generate the same 
point on the curve. 

The multiplication of P and 
the integers can be thought of 
as a process of successive addi¬ 
tion, since it moves P through 
different points on the elliptic 
curve, until P comes to rest 
at its final location. This final 
point, when converted to an 
integer, acts as the secret key 
and can be used to pass infor¬ 
mation securely. 

Elliptic curve cryptography 
is secure because it employs 
big, hidden numbers. Someone 
eavesdropping on Alice and 
Bob's calculations would be 
privy only to the values trans¬ 
mitted publicly - the initial 
point P,axP, and b x P. But 
this snoop wouldn't know any¬ 
thing else, including the initial 
integers a and b.The final point, 
a (b x P), and more important, 
how P arrived at its final point, 
would also be unknown. 

Since the elliptic curve con¬ 
tains a huge number of points, 
the initial point is multiplied 
by numbers larger than 50 dig¬ 
its long to move around the 
elliptic curve. But the final 
point on the curve could end 
up anywhere, and how it got 
there is just as much a mys¬ 
tery. Thus, a version of ECC 
concocted with 50-digit num¬ 
bers couldn't be broken by 
the strongest known attack 
algorithm in a million years 
using today's computers. 

Critics of ECC, however, 
lament the relatively small 
amount of time it has been 
around and predict that 
improvements in attack algo¬ 
rithms will push these curves 
back into obscurity. Elliptic 


curves themselves are nothing 
new - they've been studied 
for more than 100 years and 
were even employed to solve 
Fermat's Last Theorem. It's 
precisely the inability of the 
attack algorithms to solve 
the elliptic logarithm problem 
that allows a user to get essen¬ 
tially the same security from 
a 163-bit ECC system as they 
would from a 1024-bit RSA or 
DSA system. 

"Let's say computer process¬ 
ing power increases by a factor 
of a million," imagines Neal 
Koblitz, a University of Wash¬ 
ington professor and ECC's co¬ 
inventor. "With elliptic curve 
cryptography, you still only 
have to add a handful of digits 
to the numbers involved. So 
instead of using 50-digit num¬ 
bers, we'll use 60 or 70."The 
smaller numbers translate 
to more efficient crypto, and 
cryptographers like Koblitz 
believe that ECC's size will stay 
relatively small even as it is 
challenged by the supercom¬ 
puting phreaks and spooks 
of the next millennium. 

Still, this efficiency is needed 
today. Wireless gadgets are 
rapidly becoming smaller and 
lighter, while still being forced 
to rely on minimal bandwidth 
and processing power. Philip 
Deck, president and CEO of 
Certicom, a Canadian company 
championing ECC in the mar¬ 
ketplace, claims that Certicom's 
recent benchmark tests clocked 
163-bit ECC at 100 times faster 
than a 1024-bit RSA system in 
signing digital signatures, the 
authentication aspect of digi¬ 
tal transactions. Says Deck, 
"Maybe it's just luck, but the 
nature of elliptic curve sys¬ 
tems maps right onto the 
financial-transaction needs 
of the future." ■ ■ ■ 


Roderick Simpson can be found 
at maclean@well.com. 
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DEDUCTIBLE JUNKETS Edited by Anne Speedie 



Digital Identity 

Computers, Freedom, and Privacy. 


A s the benchmarks of the net¬ 
work economy shift from 
automatic teller machines and 
barcodes to telemedicine and bio¬ 
metrics, debates about privacy 
are becoming increasingly com¬ 
mon. Smartcards, for example, 
provide plenty of consumer con¬ 
venience, but they also serve up 
a slice of your digital identity to 
complete strangers. 

What sets the Computers, Free¬ 
dom, and Privacy Confer¬ 
ence apart from 
similar confabs 
is the range 
of participants 
- it's where 
the spooks 
meet the 
phreaks. 

Lawmak¬ 
ers, security 
experts, jour¬ 
nalists, business 
professionals, and 
hackers from around 
the globe go head-to-head 
discussing the direction of the 
digital revolution. 

Even the staunchest privacy 
advocates, however, concede 
the growing economic impact of 
new technology. The philosophy 
behind this gathering is not to 
squelch the efforts of prying data¬ 
base marketers, but rather to 
increase dialog between informa¬ 
tion brokers and their subjects. 


Accordingly, featured speakers 
such as Department of Justice 
attorney Peter Toren, EFF-Austin 
president Jon Lebkowsky, former 
Federal Trade Commission mem¬ 
ber Christine Varney, and Vander¬ 
bilt/Owen Graduate School of 
Management professor Donna 
L. Hoffman will address the latest 
developments in computer hack¬ 
ing, condemn or condone PICS, 
and look beyond the CDA victory. 

Among the less orthodox 
proceedings at this 
Austin, Texas, con¬ 
ference will be 
mock courts 
in which par¬ 
ticipants are 
asked to role- 
play. You just 
* -tfy might find 

Lebkowsky 
championing 
infrared track¬ 
ing of supermarket 
carts to monitor pur¬ 
chasing patterns, or 
Toren extolling the virtues of 
stronger encryption. 

Though the registration form 
does ask for an email address, 
it's fairly safe to say these privacy 
proponents won't sell your coor¬ 
dinates to the Spam King. 

Registration: US$400 through January 20, 
$525 after. Contact:+1 (512) 475 6700, fax 
+1 (512) 475 6876, email utcle@mail.law 
.utexas.edu, on the Web at www.cfp.org/. 



(see Wired 5.11) 

December 8-11 Usenix Symposium on Internet Technologies 
and Systems; Monterey, California. * December 10-14 Computer 
Support for Collaborative Learning 97; Toronto. ■ January 5-11 
Unconventional Models of Computation; Auckland, New Zealand. 
January 16-23 Slamdance International Film Festival '98; Park 
City, Utah. ■ January 28-31 Medicine Meets Virtual Reality: 6 - Art, 
Science, Technology: Healthcare (R)Evolution; San Diego. 

January 11 -14 j Pacific Telecommunications Confc 

xnc u lu This 20th annual gathering focuses on the telecom fac¬ 
tors fueling the Pacific region boom. FCC commissioner Rachelle 
Chong and Canadian Radio-Television and Telecommunications 
Commission chair Franchise Bertrand will address infrastructure 
flows, Internet security, and the implications of increased compe¬ 
tition. Registration: US$1,100 through December 31, $1,250 after. 
Contact: +1 (808) 941 3789, on the Web at www.ptc.org/. 

January 12-14 Aspinoffof 

Chicago's annual @d:tech, this inaugural West Coast event - spon¬ 
sored by IBM, The New York Times , and Wired Digital - will show 
how entertainment can deliver more bang for your banner buck. 
Disney Online head Jake Winebaum and Hummer Winblad part¬ 
ner Ann Winblad will discuss using Hollywood's glamour and glitz 
- among other traffic-driving tools - to light up your site. Regis¬ 
tration: US$1,095 through December 19, $1,195 after. Contact: 

+ 1 (804) 643 8375, on the Web at www.ad-tech.com/. 

|February 4-7 1 As even 

small-town newspapers get an online presence, the art of publishing 
has to catch up. Data Smog author David Shenk will help editors 
avoid giving readers information overload, while Modem Media 
cofounder G. M. O'Connell will contemplate customized classifieds 
and interstitial ads. Registration: US$1,295 through February 4, 
$1,395 after. Contact:+1 (212) 675 4380 ext. 285, on the Web at 
www. media in fo.com/ep ho me/e vents/even tsh tm/con fer. htm. 

February 8-11 j v . - S. Ca n nes, IFra n ce This international 

interactive media fest does for CD-ROMs what that other Cannes 
festival does for film. Beyond the New Talent Pavilion and the Milia 
d'Or Award competition, Milia '98 covers topics from the pursuit 
of venture capital to the future of Web TV. Registration: /3,175 
(US$515) through November 30, f3 ,850 (US$624) after. Contact: 

+ 1 (212) 689 4220, on the Web at www.milia.com/. 

February 9-11 - C: - **puta ; * al 

Intelligence and Multimedia Applications. 1998; Churchill? 
Australia Scientists, engineers, and researchers will gather to 
share their latest studies on information retrieval, telecommunica¬ 
tions, and virtual reality. Conference topics will range from recent 
advancements in logic synthesis and genetic algorithms to discus- 
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Fly-by-Night 

The cybersnoops at Com¬ 
puters, Freedom, and Pri¬ 
vacy won't be the only 
crowd converging on 
Austin under cloak of 
darkness: bat lovers know 
this Texas town as the 
spring home of the Mexi¬ 
can free-tail.Though the 
nocturnal creatures are 
common throughout the 
hot, dry climes of the 
Southwest, it wasn't until 
reconstruction on the 
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Operation 

Congress Avenue Bridge 
was completed in 1980 
that bats began to move 
in by the thousands.The 
newly formed crevices 
made perfect nests. 

While these shadowy 
figures - like spammers - 
are generally reviled, dis¬ 
gust is largely unfounded 
in the case of bats.They 
seldom attack unprovoked 
and dine on insects harm¬ 
ful to local crops. Bat Con- 

19 9 7 


servation International 
encourages people to 
observe, but not handle, 
the animals. On warm 
evenings, picnickers can 
look on from a nearby 
grassy knoll as 1.5 million 
pairs of wings block out 
the remaining sunlight. 
Watching Austin's bats in 
their adapted habitat is 
one voyeuristic pleasure 
even privacy advocates 
can indulge without guilt. 

DID 


sions of their effects on manufacturing and education. Registra¬ 
tion: A$440 (US$320). Contact: +61 (3) 9902 6665, on the Web at 
www-gscit. fci t. monash.edu.au/ - iccima98/. 

February 18-20 C: ".enters Freedom and Privacy Conference: 
Austin Texas See information at left. 

The Usual Sus pects 

January 6-9 Macworld Expo; San Francisco. Contact: on the Web 
at www.mha.com/macwortd/mwsf98/. * February 1-4 Demo '98; 
Indian Wells, California. Contact: on the Web at www.demo.com/. 
February 18-21 TED8; Monterey, California. Contact: on the Web 
at www.ted.com/. 

Got a good junket? Email junkets@wlred.com. 
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Portfolio Manager Ron Elijah's in-depth 
knowledge of high-tech industries enables him to 
be aggressive while investing in common stocks of the 
companies in the information technology sector. The Web, 
wireless, multimedia, networking and software. Beneath the noise 
lie hidden smaller information technology companies... a few of which are 
positioned to drive us into the 21st Century. To learn more about the advantages 
and risks of investing in this fund, please call today. 


I -800-766-3863 ref.# 135 

or on the web at www.rsim.com 


For more information, including management fees, expenses, and the special risks associated with investing in 
The Information Age Fund, call Robertson Stephens Funds for a prospectus. Please read it carefully before invest¬ 
ing. Investing in smaller companies can involve more volatility. Edgewood Services, Inc., distributor. 
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35.62% 

Year-To-Date Total Return as of 9/30/97 

35.56% 

One-Year Total Return 9/30/96-9/30/97 
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Average Annual Return 
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Performance data represents past 
performance, which is no guarantee of 
future results. Investment return and 
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U P D A T A Edited by Michael Behar 



Hellraiser 

Unplugged 

Our February 1995 
issue ("Viruses Are 
Good for You," page 
126) painted him as 
the consummate 
computer terrorist, 
but these past years 
have mellowed for¬ 
mer virus writer Hell¬ 
raiser. Now in his 
mid-20s, Hellraiser 
has settled into a life 
Ward Cleaver might 
envy. Living in a quiet 
suburb outside a 
major East Coast city 
(he asked us to be 
vague), Hellraiser is 
finishing college 
while working as a 
software designer. 
And he's left the 
computer under¬ 
ground far behind. 

"I got tired of the 
negativity," he says. 
401-lex, the e-zine he 
founded, is likewise 
a distant memory, 
ceasing publication 
in late 1995. Hellrais¬ 
er admits to missing 
his old life."We were 
the premier virus¬ 
writing gang of the 
early '90s," he says. 
But he's still cha¬ 
grined by his past 
antics: "The stuff 
we did was terribly 
wrong and terribly 
evil, and I'm probably 
going to Hell for it." 
-Hal Stucker 


Hacking the Great Firewall 


"^Phe Great Firewall of China" (Wired 5.06, page 
138) told you how people in the People's Repub¬ 
lic of China are embracing the Internet, while the 
government does its best to restrain it. But with 
Beijing's increasing reliance on computer net¬ 
works, a threat it probably never considered has 
emerged to challenge its authority: hackers with 
a political agenda. 

Since the 1989 crackdown on prodemocracy pro¬ 
testers in Beijing's Tiananmen Square, a group of 
Chinese computer engineers, scientists, and human 
rights activists has been quietly probing China's 
government computer networks for security holes, 
gathering information and waiting for the right 
time to use it. Now that Hong Kong is back in Chi¬ 
nese hands, that time has come. 

Operating under the name Hong Kong Blondes, 
the 20-member group recently introduced itself 
to Beijing by temporarily disabling a communica¬ 
tions satellite. Led by a dissident astrophysicist 
living in Toronto under the handle Blondie Wong, 
the Blondes claim to have operatives stationed in 
Shanghai, Hong Kong, and Beijing - including three 
"highly placed"technicians working in Beijing, and 
a handful of government bureaucrats, many of 
whom lost family members at Tiananmen Square. 

The US-based hacking troupe Cult of the Dead 
Cow has been advising the Blondes on network 
intrusion and strong encryption as part of a stra¬ 
tegic alliance announced at the Beyond Hope Con¬ 
ference in New York last August. 

The cult's "foreign minister," a former United 
Nations consultant known as Oxblood Ruffin, func¬ 
tions as a spokesperson for the Blondes/'Promises 
have been made to the people of Hong Kong, and 



if Beijing does not 
honor its commitment 
to the 'one China, two 
policies'arrangement, there will be some very 
serious technical consequences," Oxblood warns. 

According to Oxblood, the Blondes claim to 
have hacked into every major Chinese govern¬ 
ment network and have already selected a hand¬ 
ful of military and national security networks as 
targets of possible attacks."Apparently, security 
was never really a concern on these systems," says 
Oxblood."There are holes in some so big you could 
drive a Buick through them." 

Hacking the communications satellite earlier 
this year "completely freaked out the high com¬ 
mand of the People's Liberation Army," he contin- 
ues."They've never even considered a scenario for 
an internal network attack. It was simply beyond 
the scope of their thinking." 

Civilian and government networks commonly 
used by the people have been left off the list of 
potential targets by the Blondes."We don't want 
to keep the people from doing their business," 
explains Oxblood."We won't touch things like 
medical records, the phone system, or social 
service agencies." 

And while they would reveal no specific plans 
for the immediate future, the Hong Kong Blondes 
stand ready to hit their targets, warning they will 
escalate the severity of each successive attack if 
human rights issues somehow come to a head. 

For the moment, however, they are waiting to see 
how Hong Kong is integrated with mainland China. 
Says Oxblood,"As you know, the Chinese are known 
for their patience." - Arik Hesseldahl 



Shrinking 

Military 

Since we visited El 
Mirage, California, in 
Wired 4.03 ("Robots 
with the Right Stuff," 
page 148) to investi¬ 
gate a new breed 
of unmanned aerial 
vehicles (UAVs) under 
development, the 
field has evolved 
faster than anyone 
would have antici¬ 
pated.The strangest 
new research con¬ 
cerns work on micro¬ 
aerial vehicles (or 


MAVs), some as 
small and agile as 
a hummingbird. 
Darpa has launched 
an initiative to 
develop these tiny 
craft and plans to 
spend US$35 million 
on them over the 
next four years.The 
agency foresees 
planes the size of 
your hand that can 
fire ammunition, 
survey targets, and 
inspect the inside 
of buildings. Darpa 
believes that practi¬ 


cal MAVs are just a 
few years off. Devel¬ 
oping them will 
force designers into 
a new regime of 
aerodynamics.To 
create vehicles that 
won't be blown off 
course by a light 
breeze, engineers 
may end up study¬ 
ing the birds and 
even the bees. As 
with UAVs, the first 
recon MAVs will 
likely be followed by 
more lethal versions. 
- Phil Patton 
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^ Once you get past the cute name and trendy packaging, the only 
thing Jaz® users have left is a thinner wallet. Good thing there’s 
. . DynaMO® 640 removable storage from Fujitsu. DynaMO 640 is 

^^^S/V<^640 much more durable because it’s magneto-optical (unlike Jaz). It 
lets you save your work on different media capacities ranging from 128MB to 640MB 
(unlike Jaz). You get free tech support (unlike Jaz). And it’s less than half the cost of 
Jaz mediaf with a 640MB cartridge going for only $25. (Bye-bye Jaz.) There’s also our 
No Excuses™ policy: Our promise that in the unlikely event your drive fails within 
warranty period, you’ll get a replacement drive in two business days. For more details, 
without the hustle, call, or visit our website. 

(800) 898-1365 www.fcpa.com 

©1997 Fujitsu Computer Products of America. DynaMO is a registered trademark and No Excuses is a trademark of 
Fujitsu Computer Products of America, Inc. All rights reserved. Jaz is a registered trademark of Iomega Corp. * PC Magazine Online 6/12/97. 
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Get a free 3.2 gigabyte 
5-pack of media when 
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before Jan. 31, 1998. 

For all the details, 
call (800) 898-1365 
or visit www.fcpa.com. 
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Too Close for Comfort 

Don't count on Congress for crypto reform. 


Rimm Redux? 

Remember Marty Rimm, the 
Carnegie Mellon University 
undergraduate whose bogus 
study about online pornogra¬ 
phy formed the basis of Time 
magazine's infamous July 1995 
"Cyberporn" cover story? Rimm's 
results were ultimately discred¬ 
ited, but now Representative 
Sheila Jackson Lee (D-Texas) is 
advancing legislation that would 
require the National Academy 
of Sciences to conduct a new 
study of Internet porn and offer 
strategies to restrict its avail¬ 
ability to children.This comes 
as welcome news to those who 
want to censor the Internet - in 
the past, courtroom arguments 
defending the Communications 
Decency Act were hindered by 
a lack of factual evidence about 
the actual availability of cyber¬ 
porn. But next time around, 
Jackson Lee's NAS study may 
help strengthen the case for 
Internet censorship. 

Cracks in the Armor 

Change may be afoot in Singa¬ 
pore, the Asian island-state that 
holds up its strict cybercen¬ 
sorship policies as a point of 
national pride. Last year, Singa¬ 
pore passed new regulations 
that ban unauthorized politi¬ 
cal and religious discussion on 
the Internet and force Singa¬ 
porean ISPs to access the Net 
through proxy servers that filter 
out "objectionable" Web sites. 
Now, Singapore's National Inter¬ 
net Advisory Committee, which 
advises the governing Singa¬ 
pore Broadcasting Authority, 
has issued a report noting that 
the country's Internet Code of 
Practice "has been criticized 
for being vague and overly 
broad."To protect Singapore's 
version of free speech, the com¬ 
mittee recommends that prohi¬ 
bitions against "inciting disaf¬ 
fection toward government" 
be removed from the Code, and 
that officials focus their online 
efforts on protecting children 
from pornography and violence. 


I n September 1997, Net users 
came within a hairbreadth 
of losing the encryption wars. 
Although cyberactivists man¬ 
aged to turn back the FBI's latest 

By Todd Lappin 

strict controls on the use of 
strong crypto within the US, 
the victory has brought little 
cause for celebration.This bat¬ 
tle may have been won, but 
a larger struggle was lost, as 
Congress has become hostile 
turf for campaigns to relax the 
US government's encryption 
export controls. 

Throughout the summer, the 
FBI lobbied Capitol Hill relent¬ 
lessly to convince Congress that 
drug kingpins, terrorists, and 


Under the amended version 
of the SAFE bill (dubbed 
"unSAFE" by online wags), all 
encryption products sold or 
distributed in the US after Janu¬ 
ary 31,2000, would include a 
"back door"that enables police 
to obtain immediate access to 
the unscrambled text of an 
encrypted message.To do this, 
Internet users would be required 
to turn over a copy of their 
encryption keys to a govern¬ 
ment-certified "key recovery 
agent."Courts would then be 
authorized to issue sealed orders 
granting law enforcement access 
to encryption keys with only a 
demonstration of"a factual basis 
establishing the relevance of the 
plaintext"to an investigation. 



EQUIP YOURSELF with easy-to-use, snoop-proof crypto. PGP Inc., maker of 
Pretty Good Privacy encryption software, has released freeware versions of 
PGP 5.0 for Windows 95, Windows NT, and Macintosh System 7.5+. Down¬ 
load the software at web.mit.edu/network/pgp.html. 

LOBBY YOUR LEGISLATOR. Crypto.com, an activist Web site, has launched an 
innovative "Adopt a Legislator" program that makes it easy to keep track of 
your congressional legislators'upcoming votes on encryption issues. Sign up 
for the program at www.crypto.com/member/. 

STAY INFORMED about the latest encryption developments by receiving the 
"Policy Posts" released by the Center for Democracy and Technology. To join 
the CDT mailing list, visit www.cdt.org/join.html. 


pedophiles are using strong 
encryption to thwart law 
enforcement.These scare tac¬ 
tics proved effective, as several 
members of the House emerged 
as new foes of HR 695, the SAFE 
bill, a measure introduced by 
Representative Bob Goodlatte 
(R-Virginia) to liberalize crypto 
export restrictions and prohibit 
the government from mandat¬ 
ing the use of encryption key 
recovery systems within the US. 
Even worse, when SAFE arrived 
in the House National Security 
and Intelligence Committees in 
mid-September, it was effec¬ 
tively gutted after the commit¬ 
tees passed amendments that 
reversed the bill's original intent. 


In the wake of this legisla¬ 
tive fiasco, the action shifted 
to the House Commerce Com¬ 
mittee, where Representatives 
Michael Oxley (R-Ohio) and 
Thomas Manton (D-New York) 
introduced yet another unSAFE 
amendment, this one designed 
to grant law enforcement imme¬ 
diate access to any encrypted 
material within the US.The 
move prompted civil liberties 
groups and industry lobbyists 
to launch an all-out campaign 
to draw attention to the pro¬ 
posal's Big Brother implications. 
As thousands of Internet users 
took to the phones to call mem¬ 
bers of Congress, high tech 
organizations, law professors, 


and scientific groups released 
letters that blasted the Oxley- 
Manton amendment's poten¬ 
tially devastating impact on 
Internet privacy and security, 
the balance of constitutional 
rights, and academic research. 

Miraculously, these efforts 
paid off on September 24, when 
the Commerce Committee voted 
35-16 to reject Oxley-Manton. 
But the short-term victory over 
the FBI has come at a long-term 
cost, as the House is now con¬ 
sidering "compromise" amend¬ 
ments that would retain the 
export-liberalization provisions 
of the original SAFE bill in 
exchange for new laws govern¬ 
ing the use of encryption within 
the United States. 

Given that no laws currently 
apply to the use of encryption 
within the US, that hardly 
seems like a worthwhile trade. 
But as the inexorable drive for 
compromise gathers steam 
in the House, future versions 
of SAFE are likely to propose 
still more domestic controls 
on the use of encryption. Mean¬ 
while, over in the Senate, anoth¬ 
er time bomb is ticking in the 
form of S 909, the McCain/Ker¬ 
rey bill, which contains both 
encryption export restrictions 
and domestic key recovery 
provisions. 

Taken together, the stage 
has been set for Congress to 
enter a protracted phase of 
encryption gridlock.The only 
hope for export relief now lies 
in the judiciary, where a district 
court in San Francisco has 
found the crypto export rules 
to be unconstitutional on First 
Amendment grounds. American 
encryption policy is a shaky 
house of cards, but Congress 
clearly doesn't have the gusto 
to knock it down. ■ ■ ■ 


Todd Lappin (telstar@wired.com) 
edits Cyber Rights Now. 
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If you abuse your credit cards, get used to this answer. Chances are it's the one 
you'll hear when applying for car loans, apartments or anything else that requires a 
check of your credit history. For more information on credit, visit www.creditalk.com. 

A message from MasterCard 


© 1997 MasterCard International Incorporated 




We just gave downsizing 
a good image. 


Introducing the world s 
smallest LCD digital camera. 

You never know when a good picture will present 
itself. With the new Panasonic PalmCam™ Digital 
Camera, you’ll always be ready. There’s no film; its 
digital pictures transfer right into your computer. 
And since you can take it anywhere, you’ll 
always get the picture. 


And you can’t find a 
smaller digital camcorder 
with a bigger LCD screen. 

Panasonic puts spectacular digital 
quality video and sound right in the 
palm of your hand. Plus, with the 
digital Palmcorder you’ll also be 
ready for the 
future of digital 

WZ- sggJL imaging as video 

■ r and computers 

■ * : ■ converge. And, oh 

yeah, it works with 
WKmmKKKKKk your TV too. 


For a fax with more information call 
1-888-329-4872. 
www.panasonic.com/PCEC 
Pictures simulated 


just slightly ahead of our time ? 
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File Edit View Go Communicator Help 


Reload Home Search Guide Print Security 


HP Bookmarks 


Go to: j http://www.us.pc.ibm.com/ibmhome 


Document: Done 


IBM Presents The ScrollPoint. Mouse - Netscape 


Overcome one of- 


i 

1 « 

I 


he Internets mos 

noying 


j Whatever PC you use, IBM’s 
| iew Scroll Point™ Mouse can make 
)rowsing the Web a whole lot easier. 

1 icrollPoint is a full-function mouse 
hat gives you the breakthrough 
idvantage of fingertip scrolling. 

>o when you nudge that little blue 
rollpoint, you can buzz around a 
t'l) page in whatever direction you 
hoose. Actually get to the good 
tarts without ever having to touch 

lii J 


the scroll bars. (Now if you could 
just get your files to download faster, 
your life would really be complete.) 

The ScrollPoint Mouse works 
with a multitude of Windows® 95 
applications, and even speeds you 
through spreadsheets and other 
really long documents. To get yours, 
visit your nearest retailer. Or drop 
by www.us.pc.ibm.com/ibmhome 
..for m ore i nformation . 
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PRODUCTS 

GUARANTEED TO AROUSE 

AND INSPIRE YOUR 

TECHNOLUST 

1 AA EVOLUTION 

IHU OF A PRODUCT 

A visual history of Apple's 

20th Anniversary Macintosh. 

BOMB SQUAD 

Smart robots gang up 
on dumb munitions. 

icp OUT OF THE BOX 

Computing migrates off the desktop. 

Here's a map to the post-PC universe. 

ICO WIZARD 
\D? OF OZONE 

The first home 0 3 generator. 

17£ BETTER 

Ifu MOUSETRAP 

The search for the ultimate input 
device nets a menagerie of mouses. 

yj* JET-SET BARGAIN 

Fly first-class in your 
own economy aircraft. 

‘EVERY TOOL 

CARI 

\ 

r P h ? 1 . 
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DYX8G0Q KtU LTLKlED LA. KQ ME TL-H5ATER 

Experience DVD movies, DVD-ROM gaming, even the 
Internet with intense sound and graphics. } Y KU 0 0 0 
manages and enhances your entire home theater set-up. Video 
line doubler, 3-D graphics accelerator and audio technology 


Dolby Digital is a trademark of Dolby Laboratories Licensing Corp. 



by Marantz® (including Dolby Digital™). All integrated with 
powerful multimedia PC functionality. Its entertainment to 
the extreme. Available at select dealers. For more info on 
Philips Extreme Home Entertainment call 1-888-486-6272 
or visit us at h i 


©1997 Philips Electronics North America Corp. 


c 


T 


i PHILIPS 

Ldb mfa tiutys better 






SPY EYE ^ 

Perfect for amateur snoops, these miniature binoculars 
provide clear viewing from edge to edge with 8-power 
magnification. FB-8 binoculars: US$250. Pentax: 

+1 (303) 799 8000, on the Web at www.pentax.com/. 


NICE ANSWER 

Looks are everything for the sculpted 
BeoTalk 1401 telephone. Its angular base 
houses an answering machine, while the 
sleek handset hovers above. BeoTalk 1401: 
US$300. Bang & Olufsen: (800) 323 0378. 


LUMINOSITY 

Mom was right. You shouldn't read 
in the dark, and Luxo's Heron is 
the solution.This lamp consumes 
minimal space, swiveling and 
bending to shed light where 
you need it most. Heron: 

US$495. Luxo:+1 (914) 

937 4433. i 


TIME TO GO 

love Nanna 
Ditzel's Georg Jensen 
wristwatch.This stain¬ 
less steel beauty not 
only helps you make 
time, its upright 
design makes it easier 
to find on an unfamil¬ 
iar nightstand. Watch: 
US$995. Georg Jensen: 

+1 (714) 662 2644. 
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PIXIE PICTURES 

Tired of the big camera onus? The point- 
and-shoot Elph uses the Advanced Photo 
System and fits nicely in your pocket. 
Elph: US$420. Canon:+1 (516) 328 5000, 
on the Web at www.uso.canon.com/. 


MUSIC ON DEMAND 

Pack this server with 50 discs and you'll never 
have to search under the car seat for a CD again. 
It's voice-activated - so request a tune, put the 
top down, and roll. CD Server: US$600. Pioneer: 
(800) 746 6337, on the Web at www.pioneer.co.jp/. 


WtOCK options 

The suits look cool driving their Z3 Beemers down US 
101, but shoot by at 170 mph in the 325-plus-horsepower 
Shelby Series 1, and those Valleyites will turn green. 
Series 1: US$100,000. Shelby:+1 (702) 365 5610. 


□ 3D 
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YE CLASSIC CAM 

This 35-mm camera looks like a handcrafted product of yore, 
but advanced features - such as the five built-in flash modes, 
38- to 105-mm zoom lens, and panoramic photograph switch - 
charm. LT Zoom 105: US$419. Olympus: 
5000, on the Web at www.olympusamerica.com/. 


GROOVY 



Reminiscent of an era when high fidelity and hipster style came in the same package, 
Silver Signature speakers offer stunning signal clarity and simple but serious elegance. 
Silver Signature: US$8,000. B&W:+1 (508) 664 2870, on the Web at www.bwspeakers.com/. 


CHERRY 

Perfect for those times when 
you'd rather rearrange the 
furniture than start the proj¬ 
ect due tomorrow, the light¬ 
weight but sturdy Soho desk 
is a snap to move. Available 
in natural or black-cherry 
wood, it even has space to 
store cables. Soho desk: 
US$529. Agio Designs:+1 
(503) 242 1342, on the Web 
at www.agio-designs.com/. 
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A face is like a work of art 
It deserves a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 

/. a. E ye works 


Face: Pierce Brosnan. Frames: Corso by l.a.Eyeworks. Hair: Rick Provenzano. Make-Up: Bron Roylance. Photographer: Greg Gorman. ©l.a.Eyeworks, 1997. 
Available at fine stores worldwide. l.a.Eyeworks, Los Angeles and South Coast Plaza, Costa Mesa. 1-800-348-3337. www.laeyeworks.com 





IT'S IN THE BOX 

Acer's Aspire looks like a 
pretty boy - what with 
accessories like the ergo 
keyboard and built-in 
telephone. But with a 
233-MHz processor and 
6.4-Gbyte hard disk, this 
box is no wimp. Aspire 
2181: from US$2,498. 
Acer: -hi (408) 432 6200, 
on the Web at www 
.acer.com/. 


BEAM IT IN 

Who needs a jumble of cords? The FreeBoard 
Beamer keyboard shoots infrared rays from 
its front and sides to ensure accurate keying 
regardless of your position. FreeBoard 
Beamer: US$169. Sejin:+1 (408) 980 
7550, on the Web at www.sejin.com/. 
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TRIUMPH 

The Arch, a bookshelf sound system, houses a six-disc CD changer, a tuner, and two 30-watt 
biamplified loudspeakers. Its walnut veneer will lend class to even the most slovenly pad. 
The Arch: US$1,700. Marantz: +1 (630) 307 3100, on the Web at www.marantzamerica.com/. 
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) i-'ga Corporation. Iomega, the Iomega logo, and Jaz are registered trademarks, and Buz, Buz Multimedia Producer, Zip, "The coolest way to edit multimedia 



YOU CAN’T PICK YOUR RELATIVES. 


BUT YOU CAN EDIT 

THEM OUT OF YOUR VIDEOS. 


So Uncle Floyd's belching talents 
on your home video aren't a hit. 
Well, lucky for you, there's Buz 
Multimedia Producer™. The complete 
hardware and software package 
that lets you create home videos 
and add digital pictures and sound. 


The coolest way to 
edit multimedia on your PC 


The mouse-sized Buz Box gives 
you a single connection for 
your camcorders, VCRs, CDs, or 
DVD players on your desktop. 

Professional quality video: 

720 x 480, 30 fps, 24-bit color, 
and NTSC/PAL. 

Includes a wide range 
of video, graphics, and audio 
software that gives your 
videos and pictures some 
really hot special effects. 


UltraSCSI Controller connects 
right to your scanner, DVD, 
CD-ROM, and Jaz® or Zip™ drive. 
20MB/sec. transfer rate, plug 
and play, bootable. 


So get Buz, because it looks like 
you're stuck with Uncle Floyd. 


Visit www.iomega.com 


iomega 













ff^l HEWLETT® 
mL'HM PACKARD 

[ Expanding Possibilities ] 



Now you can print photo-quality images, on any paper. The HP DeskJet 722C, with PhotoREt II, prints the smallest 
ink drops of any color inkjet technology-Por more shades of color and sharp detail, no matter what paper you use. Just $349* Visit 
our website at www.hp.com/go/DJ722spider or a store near you. And see what extraordinary things you can do with ordinary paper. 


'Estimated U.S. retail price. 
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JEEPERS CREEPERS 

Wanna be a secret agent? Night Vision binocs 
- based on Desert Storm technology - may 
be just the ticket. You can even mount them 
on a MacGyver-like headset for hands-free 
peeping. Night Vision: US$995. ITT Industries: 
+1 (540) 362 8000. 
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URBAN SLOPES 

Inline skating is for wimps, or it will be 
once fitness fans catch some edge with 
the Nordic Roller. Originally intended as 
a summertime training device for profes¬ 
sional cross-country skiers, it's now used 
by ski skaters worldwide. Nordic Roller: 
US$229. Rossignol:+1 (802) 863 2511, 
on the Web at www.rossignol.com/. 



KILL KARTS 

The SK125 Demon ain't no kiddie ride.This go-cart does 0 to 
60 in less than 4 seconds, exceeds 100 mph, and generates 
2 Gs of horizontal force. SK 125 Demon: US$8,000. Trackmagic 
Kart: +1 (415) 822 6795, on the Web at www.trackmagic.com/. 
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Wliere do you want to go today?® 


- 


•S«S ly. 
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Microsoft® Sidewinder® Force Feedback Pro adds the sense of touch to your supported 
games. This means the joystick moves in your hand, so you feel: a swift left jab, the sweet 
spot on your golf ball, a bazooka recoil, the shudder of a 737 in stall, a big-mouth bass on 
your hook, the g-forces of acceleration. 

Feel these forces and hundreds more, including multiple forces at once and 
forces from any direction, on dozens of games. Try the Sidewinder Force Feedback Pro 
at your PC game retailer. For more info: www.microsoft.com/sidewinder 


MICROSOFT® 






Sidewinder Force Feedback Pro has what it takes: 




• 16-bit 25MHz force co-processor on the stick generates the forces 

• Adjust overall force levels: stronger or weaker, on or off 

• Patented digital-optical sensing places forces with precision 


• Interstate ’76™ 

• MDK: Mission Laguna Beach™ 

• Star Wars * Shadows of the Empire: Battle of Hoth™ 


© 1997 Microsoft Corporation. All rights reserved. Microsoft, Sidewinder and Where do you want to go today ? are registered trademarks of Microsoft Corporation. Interstate ’76 is a trademark of 
Activision, Inc. Star Wars is a registered trademark and Shadows of the Empire and Battle of Hoth are trademarks of Lucasfilm Ltd. MDK: Mission Laguna Beach is a trademark of Shiny Entertainment, Inc. 








EVOLUTION OF A PRODUCT 

A pple's designers began work on Spartacus, in-house code name for the 20th 
Anniversary Macintosh, back in 1993.Their mandate was simple: build 
a computer, sans box or plastic, that explored the outer reaches of computing. 

With this cryptic mission in mind, 
Jonathan Ive, Bob Brunner, and the other 
members of Apple's Industrial Design 
Group produced volumes of sketches, 
a number of foam models, and seven 
startlingly unique prototypes. 


Earlier this year, their efforts paid off. With 
a leather-finished keyboard, 12.1-inch active- 
matrix color LCD, and die-cast magnesium 
chassis, Spartacus looks more like handsome 
furniture than a descendant of today's PCs. 

The keyboard hides in the curved metal 
base, which itself folds up into a handle. The 
subwoofer cleverly houses the power supply - 
so that the hushed whirl of the hard drive 


is the sole noise you'll hear while the Bose 
sound system is off.This computing appliance 
is even cable TV-ready. 

"People are willing to pay for mobility 
and power," says lve."But we spent four years 
figuring out how to get people to pay for 
unparalleled ergonomic grace." 

Spartacus: US$7,500. Apple: +1 (408) 996 
1010, on the Web at www.apple.com/. 



TAKE ONE Pomona Concept. Designed by Herbert Pfeifer and Paul Montgomery, 
Montgomery & Pfeifer, 1993. 


TAKE TWO Domesticated Mac,a reinterpretation of the original Macintosh Color 
Classic. Designed by Daniele De luliis and Jonathan Ive, Apple Computer, 1996. 



--- 


Blue Spider Concept. 
Apple Computer, 1992. 


Curved Panel Concept. Robert 
Brunner, Apple Computer, 1992. 


Curved Wood and Black Metal 
Concept. IDEC,1992. 


Foam model of Domesticated 
Mac. Apple Computer, 1992. 
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Sketch of Tizio Concept. Tizio Concept. Bob Brunner, Slab Concept. Naoko Fukasawa, Sweep Concept.Tim Parsey, 

Eric Chan, Ecco Design, 1993. Apple Computer, 1993. IDEO Product Development, 1993. Apple Computer, 1993. 


THE WINNER Spartacus,the 20th Anniversary Macintosh. 
Designed by Jonathan Ive, Robert Brunner, Daniele De luliis, 

Jay Meschter, et alia, Apple Computer, 1996. 
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SPREAD 'EM 

The DGR-115H spread-spectrum 
transceiver sends and receives 115- 
Kbaud data communications over 
distances of more than 20 miles. 
The signal spreads over the unli¬ 
censed 902- to 928-MHz band, so 
you don't need FCC approval for 
these wireless networks. DGR-115H: 
US$1,250. FreeWave Technologies: 
+1 (303) 444 3862, on the Web at 
www.freewave.com/. 
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MONOCHROME FAX 

The 8-ounce, palm-sized 
FaxView lets you receive, read, 
and send faxes over plain old 
phone lines. FaxView: US$350. 
Reflection Technology:+1 
(617) 890 5905, on the Web 
at www.reflection.com/. 


WAIF 

Philips's GSM Genie is 
the Kate Moss of mobile 
phones. Less than 7 
inches long, weighing 
3.5 ounces, this is one 
of the world's smallest 
digital phones. GSM 
Genie: US$499. Philips: 
+1 (972) 432 1300, on 
the Web at www.km 
.philips.com/. 


TRANSFORMER 

Eradicating the laptop 
slouch seen in airports 
worldwide, this suitcase 
transforms into a com¬ 
plete workspace, with 
adjustable tabletop and 
numerous file pockets. 
ComputERGO: US$689. 
Neutral Posture Ergonom¬ 
ics:+1 (409) 778 0502, 
on the Web at www 
.neutralposture.com/. 


BIG BOOK 

Tipping the scales at 7.8 
pounds, the ThinkPad 770 
boasts a bright 14.1-inch 
screen, MPEG-2-ready 
hardware, and support 
fora DVD drive.ThinkPad 
770: US$4,999. IBM: (800) 
426 4968, on the Web at 
www.us.pc.ibm.com/. 
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television. And whether you’re just a beginner or an enthusiast, you’ll 
be pleased to discover that you can add these building blocks to your 

-— car one at a time. (You’ll also be pleased to discover 

mil that we have entry-level, car multimedia-ready audio 
products starting at just $450.00.*) 

If you want to know more on just how easy it is to 
get the most from your car, you can begin by calling 
1-800-GO-CLARION or visit - * 

our website at www.clarionmultimedia.com. ||J|| 

Car Multimedia. Recommended for all ages, car audibo beyond 


Introducing a big idea that’s so easy to use, just about anyone can 
understand it. It’s called Clarion Car Multimedia. And all you need to get 

started is a Clarion Pro Audio stereo with our exclusive - 

In-Car-Net™ technology, which allows entertainment, flmHHH 
communication and navigation to work together 
seamlessly. Imagine, with a simple touch of Clarion’s 
Alpha Touch™ button, the ability to select and operate 
an AM/FM cassette or CD player, a CD changer, a 

^ hands-free, in-dash telephone, a voice-activated 

IN-C/lWNiT navigation system or even a color passenger 


Several models feature our exclusive 
Touch-N-Go ™ faceplate. 


Video Cassette Player 


In-Dash Cellular 


Passenger Television 


Voice-Activated Navigation 


© 1997 Clarion Sales Corp. 661 W. Redondo Beach Blvd. Gardena, CA 90247-4201 1-800-GO-CLARION. Clarion Canada, Inc. 2239 Winston Park Dr. Oakville, Ontario L6H5RI (905)-829-4600. In-Car-Net technology is available only on 
select Pro Audio source units. *$450 factory authorized price in U.S. dollars. Prices may vary by participating dealer. Availability is subject to dealer inventory. Clarion factory warranty applies only to goods sold by an authorized Clarion dealer. 
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Mechanical chronograph 


Designed for the implacable world 
of air combat, the Chronomat 
counts and displays all time spans 
from Vsth of a second to 12 hours, 
providing intermediate and cumu- 
‘ve flying times. Its rider-tab 
ing bezel also doubles as a 
practical, at-a-glance visual guide. 
Water-resistant to 100 m (330 feet), 
its case comes in steel, two-tone 
finish, steel and gold or solid 18 K 
yellow or white gold, fitted with the 
Breitling bracelet of your choice. 

U.S. AIR FORCE 


FOR A CATALOG PLEASE CALL 800/641 73 43 


CHRONOMAT GT 

Developed in tandem with Italy’s crack 
Frecce Tricolori aerobatics team, the 
Chronomat is now available in a GT (for 
Grand Totalizer) version, with its un¬ 
mistakable precision-instrument dial 
face. 

Of all selfwinding chronographs, the 
Chronomat is surely the most univer¬ 
sally popular, cutting through time at 
will to capture and measure the instant 
as efficiently as the fabled delta-winged 
Concorde. 


AUTHORIZED BREITLING AGENT: 


SUTTER'S OF NORTHAMPTON 

233 Main Street 
Northampton, MA 01060 

(413) 586-1470 


INSTRUMENTS 


FOR PROFESSIONALS" 




























PHOTO: MICHAEL WARREN 




Robotics founder Rodney Brooks supplies the a-life technology teaches 
them how to cooperate, in order to survive a day's work. 

Eventually, Jones and Brooks hope to develop a system that digs down 
to remove buried land mines, which kill nearly 60 noncombatants every 
day worldwide. Until then, intrepid Fetch will continue to retrieve above¬ 
ground payloads with nary a complaint and hardly a mishap. 

Fieldable Explosive Target Clearer and Hunter: US$40,000 each. 

IS Robotics: +1 (617) 629 0055, on the Web at www.isr.com/. 


F etch may not be the foremost bomb expert, but that doesn't stop 
this networked machine from rushing into explosive situations. The 
Fieldable Explosive Target Clearer and Hunter (aka Fetch) ferrets out 
incendiary, antitank cluster munitions. To do so, robots team up - 
dividing territory and mapping terrain - to form one intelligent group 
of critters. Where they're headed, they'll need those smarts. 

Luckily, Fetch is taught by the best: IS Robotics researcher Joe Jones 
equips each unit with state-of-the-art GPS navigation, munitions and 
terrain-detection sensors, and magnetic grippers. MIT professor and IS 
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TOOL TIME 

Seiko's digital Home Contractor line 
truly outdistances the competition. 
ProMeasure+ ultrasonically gauges 
rooms,ProTape16' records distances, 
and ProLevel assures true lines. 
Home Contractor: US$50 each. Seiko: 
+1 (310) 517 7700, on the Web at 
www.seiko-usa. cpd. com/. 




BUSTED 

The Scumbuster 
by Black & Decker turns the 
grim task of cleaning the bathroom 
into something a little more pleasant. 
Its cordless motor drives three attach¬ 
able scrubbers to scour grout and tubs 
alike. Scumbuster: US$59.99. Black & 
Decker: (800) 231 9786, on the Web at 
www. blackanddecker. com/. 


SUPER SUCKER 

Most vacuums suck, but Dyson's DC02 
inhales at 924 mph. Plus, this colorful 
appliance collects dust and dirt in a 
clear bin that's easy to empty. DC02 
DeStijl: £249.99 (US$401). Dyson 
Appliances:+44 (16) 66 82 72 00. 
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How to relax and unwind 
after saving the world. 


Together again: Smirnoff 
and Bond in 


tSsmnzn 




Ki 


ijgig 


http://WWW.smimoff.com SMiRNOPP VODKA 40,45.2 & 50% Ale. by Vo!., distilled fmm premium 
grain. ©1997 Ste. Pierre Smirnoff FIS (Division of Heubtein, Inc.), Hartford, CT~~ Madein U.S.A. 

‘Tomorrow Never Dies/ James Bond and 007 are TM and V Qanjaq. LLC and United Artists Corporation. 
Ail Rights Reserved, 










MUST SEE 

The Digital Home Theater 
is a rear-projection and 
removable front-projection 
60-inch TV. It also doubles 
as a monitor. Digital Home 
Theater: US$10,000. Pro- 
jectavision: -hi (212) 971 
3000, on the Web at www 
.projectavision.com/. 
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TOTAL RECALL 

Think of the IntelliControl as a 
remote control, with less remote 
and more control.This stationary 
device provides mastery over your 
TV other home entertainment 
devices. IntelliControl: US$1,195. 
Niles:+1 (305) 238 4373. 




A REAL DISH 

Hughes Network Systems heralds the convergence of digital 
television and wireless Net access with DirecDuo, a 21-inch 
dish that delivers 400-Kbps Internet service and more than 
200 channels of TV. DirecDuo: US$699. 


Hughes Network Systems: (800) 
347 3272, on the Web at 
www.hns.com/. 


DVDELICIOUS 

This DVD player pumps 4.7 Gbytes from a single disc 
to your TV. Freeze-frame, jump to any segment, or 
choose the 4:3 or 16:9 format - it's also a karaoke 
player. DVD-A300: US$749.95. Panasonic: +1 (201) 
348 7000, on the Web at www.panasonic.com/. 
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Bob's number in Milan. You got it 


Whatever's important to you — appointments, contacts, 
e-mail, expense tracking — the pocket-sized PalmPilot™ 
connected organizer makes it easy to 
stay on top of things. It lets you enter, 
access, and update the information you need, 
whenever you need it. You only have to enter data once — 
HotSync™ technology lets you synchronize data with your PC with 
just the touch of a button. And when you're on the road, use 
Network HotSync™ software to synchronize with your PC 
over the company network. Fora PalmPilot retailer near 
you, visit our web site at www.palmpilot.com or 
call 1-800-881-7256, ext. 59. Now that's a 
number you'll want to remember. 


All prices U.S. list prices. PalmPilot MacPac, required for Macintosh connectivity, sold separately for $14.95. Expense and Mail applications and some links to desktop software not supported 
on Macintosh. Mail and Network HotSync supported on Professional Edition only. Network HotSync software optional and sold separately for $69. Remote synchronization may require a 
modem, sold separately. © 1997 3Com Corporation. All rights reserved. 3Com and the 3Com logo are registered trademarks, and HotSync, PalmPilot, and the PalmPilot logo are trademarks 
of 3Com Corporation or its subsidiaries. All other brands and product names are trademarks or registered trademarks of their respective holders. 


Optional links (sold separately) 
available for: 

• MS Schedule+/Outlook 97 

• Lotus Organizer 

• Ascend 97 

• Symantec ACT! 

• and many more 
Compatible with: 

• Eudora 3.0.1 or higher 

• cc:Mail 

• MS Mail/Exchange 

• MS Outlook 97 

• and many more 


Palm Pilot 


The connected organizer. 


PalmPilot Personal - $249 

• Instantly syncs with your PC 

• Stores thousands of entries 

• User upgradeable to 
Professional Edition 

PalmPilot Professional - $369 
(Includes Personal features qM ) 

• E-mail connectivity 

• Internet ready (TCP/IP support) 

• Twice the memory 



















































Actual dimensions of the D-600L 
are 4.5" (w)x 3.25" (h)x 5.1" (d). 
So it’s easy to carry around. 


EXPERIENCE PAYS OFF: THE 3X ZOOM. 

And we’ve had more than enough experience, 78 years 
to be exact, to make it all worthwhile. With an insis¬ 
tence on superior optics, an obsession with design 
and size, a never-ending search for the optimum 
in effortlessness as well as ergonomics, it’s little 
wonder that Olympus has pushed the 35mm envelope as 
far as we have. And now all that know-how and wizardry 
has been poured into our D-600L digital camera. Yes, it 
looks like a 35mm and feels like a 35mm. And often acts 
like one, too. 


Your computer, 
our camera and 
bundled software. 
Now crop, enlarge, 
enhance, retouch, 
have fun. 


MEGA PIXELS 

Mega is an understatement. The CCD resolution on the 
D-600L is an astounding 1.4 million pixels, creating 
images at 1280 x 1024 pixel resolutions. Speaking of 
images, the D-600L uses a high-quality progressive scan 
CCD that captures the entire image in a single pass. 
Meaning you get what you should get: the highest- 
quality film-like images without any annoying ghosting 
or color bias traits that often appear in competitive 
sensor technologies. 


The new 3x zoom lens is razor-sharp, seven 
element Olympus all glass aspherical, F2.8, 
autofocus, with macro. The equivalent 35mm 
zoom focal length: 36mm to 110mm. 


Some other distinctions: a mere 16.5 
ounces in weight; center weighted metering 
as well as spot metering for difficult lighting 
conditions; dioptric viewfinder correction; +/- 3 
step exposure correction; a four mode auto flash 
with red-eye reduction. 


THE DIGITAL CAMERA 
REDEFINED. 








SHOOT TILL YOU DROP 

Shoot, shoot, shoot. There are absolutely no restrictions on the 
number of photos you capture with our camera. The removable 
4 megabyte SmartMedia™ card gives you up to 49 standard quality 
images. Simply download the images from the card to your 
computer by means of the serial cable or the optional PCMCIA 
and 3.5” floppy disk adapters. Or you can insert a new SmartMedia 
card anytime and keep on shooting. 

THE TTL IS VIP 

A Very Important Part. It’s a Through The Lens single lens reflex 
viewfinder so you’re shooting photos as if you were looking 
through a 35mm SLR camera. Crisp, exact, infinitely 
superior images can be expected. In addition, 
there’s a high definition LCD screen that 
you can use for reviewing, deleting or 
tagging images for printing. 

A DIRECT CONNECTION 
Finally, digital independence! Now 
you can connect the D-600L, or any 


Olympus digital camera, directly to our P-300 
Personal Photo Printer. In just minutes you’ll 
be able to print photo quality images directly from 
the camera. 

A FEW NOTABLES Connect the camera to our 

Note: our more affordable D-500L also has a P 300 pnnter and presto! 

Get the photo you want, 

3X zoom lens with an equivalent 35mm focal when you want it 
length of 50mm to 150mm and a resolution of 1024 x 768. 

Note: in the last year, Olympus digital cameras have won more 
awards than any other digital cameras. Journalists and industry 
experts are already hailing our new D-600L and D-500L as 
benchmarks in performance and design. 

Note: you can see for yourself how rich and sharp the images from 
our digital camera really are. Just visit us at www.olympus.com. 
Or call us at 1-800-622-6372. We’ll be pleased to answer all 
your questions. 


OLYMPUS' 

THE ART AND SCIENCE OF IMAGING 


jrks and registered trademarks mentioned herein are the property of the respective holders. The Art and Science of Imaging is a trademark of Olympus America Inc. ©1997 Olympus America Inc. 



OUT OF THE BOX 

MAPPING 
POST-PC UNIVERSE 



AT&T POCKETNET 

With software by Unwired Planet, 
this phone also handles email, 
faxing, and paging. US$299. AT&T: 

+1 (425) 803 7976, on the 
Web at www.att.com/. 


NOKIA 9000 
COMMUNICATOR 

A cell phone? Email client and Web 
browser? Personal organizer? It's all of the 
above. US$1,000. Nokia: (800) 666 5553, 
on the Web at www.nokia.com/ VELO 1 



REX PC 
COMPANION 

Personal organizer that fits 
into your PC card slot or 
wallet. US$129.95. Franklin: 

+1 (609) 386 2500, on the 
Web at www.franklin.com/ 



ZR-5800FX 

Includes Synergy OS and different GUI 
options than CE machines. US$499. 
Sharp: (800) 237 4277, on the Web 
at www.sharp-usa.com/ 

LASER PC5 

Lightweight, low-power word processor, 

with 4- or 8-line screen. US$290. Perfect 
Solutions: (800) 726 7086, on the Web 
at www.perfectsolutions.com/. 




PERSONAL 
AREA NETWORK 

Uses one nanoamp from your body to transfer data between 
tiny transmitters at 2400 baud. Price not available at press 
time. IBM Research:+1 (914) 945 3982. 
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A ccording to Disney fellow AlarTKayTt 
computing revolution has only just begun. 
While at Xerox PARC in the '60s, Kay invented 
the Dynabook, a notebook computer that laid 


tiejjroundwork for today's mobile devices. 
Today, he believes computers are exploding 
out of the box - taking on new shapes, forms, 
and functions - and finally approaching f 
model of "intimate computing." 


PDAs, push-media pagers, and digital cell 
phones herald peripatetic processing power in 
small packages. Personal-area networks use 
the electrical conductivity of humans to send 
data between personal transmitters, turning 
people into the network. Wearable computers 
point to a future cyborgemjture. And even 


Microsoft's Barney 
weighs in, giving 
embedded comput¬ 
ing a saccharine veneer. 
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This map charts the close and distant 
relatives of today's putty-colored boxes. 

As Kay puts it,"The only way to predict the 
future is to invent it." 


MOBILEPRO 450 H/PC 

Windows CE machine with ergonomic key¬ 
board, extra battery life, and 4 Mbytes of 

RAM. US$499. NEC:+1 (508) 264 8000, 
on the Web at www.nec.com/. 






DYNABOOK 

Prototype designed by 

Alan Kay, 1968. 


MOBILE 
ASSISTANT II 

2-pound, speech-activated, wearable 
computer sports a 133-MHz processor, 

32 Mbytes of RAM, and a 1.44-Gbyte hard 


LIBRETTO 50 CT 

1.85-pound Windows 95 mini¬ 
notebook, with 6.1-inch color LCD 
screen. US$1,999.Toshiba: (800) 


SKYTEL 

SKYWRITER PAGER 

Sends email-like alphanumeric 
messages. US$399. Skytel: 

(800) 456 3333, on the Web 
PALM PILOT diXwww.skytel.com/. 

The most popular PDA in town 
includes the usual capabilities of an 
organizer and fits nicely in your 
shirt pocket. US$399. US Robotics: 

(800) 881 7256, on the Web at 
www.usr.com/palm/. 


\ 



drive. US$8,995. Xybernaut: (888) 992 3777, 
on the Web at www.xybernaut.com/. 


457 7777, on the Web at 
computers, toshiba. com/. 


OFF THE DESKTOP 


INTO YOUR BACKPACK 



INSIDE YOUR POCKET 


ALL OVER THE PLANET 



JAVASTATION 

First pure Java client. 
Approximately US$750. Sun 
Microsystems:+1 (415) 

960 1300, on the Web 
at www.sun.com/. 



NEWTON 

MESSAGEPAD 2000 

Runs on Newton OS 2.1, includes 
5 Mbytes of RAM, and weighs a mere 
1.4 pounds. US$1,099. Apple:+1 (408) 

996 1010, on the Web at 
www.newton.apple.com/. 



ACTIMATES INTER¬ 
ACTIVE BARNEY 

Knows more than 2,000 words, 
responds to voice commands, 
and has sensors in the hands, 
feet, and eyes. US$109.95. 
Microsoft:+1 (425) 882 8080, 
on the Web at www.microsoft 
.com/actimates. 


HP320LX 

Windows CE machine with the 
largest display, 640 by 240, on 
the market. US$599. Hewlett- 

Packard: (800) 443 1254,on the x PAGEWRITER 
Web at www.hp.com/handheld/. 2000 

Pager with tiny QWERTY key¬ 
board for email, Net access, and 
faxing. US$399-$445. Motorola: 

+1 (817) 245 2000, on the Web at 
www.motorola.com/pagers. 



QUICKPAD 

Lightweight, low-power wordprocessor, 
includes personal organizer. US$179.95. H45 
Technology:+1 (415) 961 9114, on the Web 
at www.h45.com/ 
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YOU ARE THE WALRUS 
It is the EggCam, a video email and personal 
teleconferencing camera.This li'l dude has an 
omnidirectional microphone, adjustable focus, and 
support for standard monitor resolutions. EggCam: 
US$129. Panasonic: +1 (201) 348 7000, on the Web 
at www.ponasonic.com/. 


NEW YORK 
TO PARIS, 

AT 30 FPS 

The Concorde 4500 video- 
conferencing system 
delivers 30 frames per 
second, starting at 112 
Kbps. Concorde 4500: 
US$39,000. PictureTel: 

+1 (508) 292 5000, 
on the Web at www 
.picturetel.com/. 


MULTIMEDIUM 

The RDC-2 is a camera.lt 
also records sound. And, 
come to think of it, in 
continuous-shoot mode, 
it can snap a picture a 
second for playback on 
a VCR. RDC-2: US$1,299. 

+1 (702) 352 
1600, on the Web at 
www.ricohcpg.com/. 


DIGITAL KILLED 
THE TELEPHONE STAR 
The ViaTV Phone delivers video at 15 frames per 
second by way of your TV and telephone line. 
Videophoning is now within reach of your mom. 
Yikes. ViaTV Phone: US$499.8X8:+1 (408) 727 
1885, on the Web at www.8x8.com/. 


IRIS PRINT 

Based on biometric recognition, 
the Identification System 2001 
scans eyes to identify users and 
grant them access to secured 
areas. System 2001: US$1,800. 
Eyedentify: H-1 (504) 927 4290. 
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MaN Siivs was SO 
excited about beiNq 
abLe to seNd full 
motion videos Throuqh 
e-MaiL, Ke FLUsKed his 
'SNappy aNd WENT ON a 
passiONFruit soda 
driNK’lNq b'lNqe. 


Plug one end of the QuickVideo Transport 
into your PC’s external parallel port and the 
other into any video source (like a camcorder or VCR, for instance) 
and WHAM! • You’re ready to capture full motion video (snapshots, too) and instantly put ‘em in your PC. 

• Once you have them, you get to use all the software we’ve included to create cool video clips. • You can edit, 
add great special effects, put in music and voice-overs, morph, and a whole lot more. • Then, if you want, 
use our exclusive Videogram Creator software to send your video or snapshots with voice-overs to any PC 
in the world via e-mail or the Internet. • Now get this: the people you send it to don’t need anything special to 
play it back. • The QuickVideo Transport makes it all easy, fast, and simple. 

• Think about this: do you want to create and send full motion videos 
or be limited to a still-picture-snapshot thing? • Buy the QuickVideo 
Transport at the place where you buy all your computer gear. Check 
out our website at www.alaris.com or call 510-770-5700 Ext. 2668. 


CHECK OUT THE COMPETITION: 

QVT 

SNAPPY 

• Full Motion Video 

✓ 


• Still Image “Snapshot” 

✓ 

/ 

• Snapshots w/Voice 

✓ 


• Video E-Mail 

✓ 


• Image Etfects/Morph 

/ 

✓ 

• Video Conferencing 

/ 


• Parallel Port Connect 

✓ 

/ 


Mirecf 

1-800-888-4437 

COMPUSA 

1 - 800 - 669-4727 


OolcKVUfeo 

TRANSPORT 

(Not that you would, but you could.) 

aLans 

Technology For Real People 


fforfflAREHQUSE 

1 - 800 - 367-7080 

( 0 ) 

1 - 800 - 800-4239 

micro cincE^ 

www.microcenter.com 


Alaris, the Alaris Logo, QuickVideo and Videogram are trademarks of Alaris Incorporated. ©1997 Alaris Incorporated. All rights reserved. 
All other trademarks are property of their respective companies. 
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ECO AM/FM 

Listen to the radio, save 
the world.The Freeplay 
AM/FM Radio requires 
no batteries Just give 
the crank in the back 
60 turns, and you get 
about an hour of play. 
Freeplay: US$69.95. 
BayGen USA:+1 (914) 
258 5660. 



HARMONY LACKEY 
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LIVE OR MEMOREX 

The GranTouch reproduces tra¬ 
ditional piano sounds and 
nearly 700 other instruments. 
This stringless wonder never 
goes out of tune. Plus, you can 
play a floppy disk for a perfor¬ 
mance by a musician of your 
choice. GranTouch: US$15,495. 
Yamaha:+1 (714) 522 9011,on 
the Web at www.yamaha.com/. 


The palm-sized Personal Music Assistant references 
306 instruments, 16 drum sets, and 100 preset 
musical styles, as well as four sequencing and four 
style tracks. And you can upload the music to your 
PC. PMA-5: US$595. Roland: +1 (213) 685 5141, on 
the Web at www.rolandus.com/. 


































Cbenezer Scrooge 

Shopped Here. 


wwm coluwi^iAbousc. com 

11 CDs for free* 

7 Videos for l<t each* 

3 Laserdiscs for $1 each* 

2 CD-Roms for $4.95 each* 
Classic TV for $4.95* 



*Plus shipping & handling. See complete details 


He knew a good deal when he saw one. 










UALCOAAAA 


QUAUCCWWV 


CDMA Digital 
PCS Phone 
Actual size closed 

■ 2W' x 4" 


©1997 QUALCOMM The stylized Q logo is a trademark of QUALCOMM Incorporated. Doll shown is a product of Fashion Corner® 1997 Lucky Toys (USA), Inc. (206) 883-8104 



THE WIZARD 

OF OZONE 
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O zone. We've all heard the story. It's rapidly disappearing, and we 
need more of it. Lynntech's Electrochemical Ozone Generator, howev¬ 
er, isn't intended to patch holes in the atmosphere. Instead, its ozone is 
used as a cleanser, to treat groundwater, to sterilize medical tools, and 
even to purify aquariums, swimming pools, and dirty laundry. Unlike 
other treatment chemicals such as chlorine or phosphates, ozone doesn't 
leave harmful and hard-to-remove pollutants in water. 

Similar systems have been on the market for some time, but the 


Electrochemical Ozone 
Generator is the first model 
economical enough to bring the 
power of 0 3 to Main Street. 

Electrochemical Ozone 
Generator: US$500. Lynntech: 
+1 (409) 693 0017. 
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How do you make sure the Internet is your company’s path to the future instead of a quick trip to nowhere? 
solutions, blazingly fast Web servers, AltaVista™ tools and knowledgeable Internet experts that we do. 


©1997'"Digital Equipment Corp 
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Sony's CDL1100 CD-ROM jukebox 
updates the soda-shop spinners of 
eras past. With a 100-disc capacity, 
its two drives allow users to access 
separate discs or share discs simul¬ 
taneously. CDL1100: US$2,995. 
Sony: -hi (408) 432 1600, on the 
Web at www.sel.sony.com/. 


TOOLS 


VOICE SAVER 

If it used tapes, it'd be a 
microcassette recorder, but 
since it uses flash memory 
to store 30 minutes of 
digital sound files, folks 
call it a personal voice 
processor. PVP 2000: 
US$149.99. designDesign: 
+1 (760)436 1075. 


CD-ROM LIBRARY 


DATA CADDY 

Each 1.5-Gbyte SyJet disk holds more than 
80 minutes of broadcast-quality video or 
two hours of CD-quality audio.The drive 
transfers data at a brisk 7 Mbytes per sec¬ 
ond. SyJet: US$399. SyQuest:+1 (510) 226 
4000, on the Web at www.syquest.com/. 


COOKOUT 

Use the OMNlwriterto burn 
rewritable CDs. Save 450 
floppies of data on a disc, 
record music mixes, or craft 
CD-ROMs. OMNlwriter: 
US$599. Philips:+1 (408) 
467 3628, on the Web at 
www.pps.philips.com/. 
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Sound so dynamic. Color so dazzling. Graphics so electrifying, 
CD-R by Maxell. It's the ultimate digital experience 


Raise your multimedia to the power of Maxell 








NET EFFECT 

They can hide, but they 
can't run: Powered by 
carbon-dioxide canisters 
and 9-mm blanks, this 
gun launches a 5- by 
5-meter net at 170 kilo¬ 
meters per hour. Officer 
Hand Launcher: US$275. 
Getec:+1 (206) 224 
7607, on the Web at 
www.getec.com/. 


MADE TO MOW 

Lawn care will never interrupt beer-drinking 
again. Yard Cruiser, a joystick-maneuverable 
twin-blade deck mower, makes cutting grass 
feel like riding a BarcaLounger.Yard Cruiser: 
US$3,599. Snapper:+1 (770) 954 2500. 


TOOLS 


The Rock-N-Ride will move even the most cynical 
gamer. This air-powered chair receives joystick 
input to jolt you and your monitor in unison. Rock- 
N-Ride: US$699. Rock-N-Ride: +1 (619) 2441893, 
on the Web at www.rocknride.com/. 
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ROBO-REVIVAL 

In the '50s, Masudaya built 
the Gang of Five. Last fall, 
Machine Man, the oldest 
of the tin toys, sold for 
US$42,500 at Sotheby's. 
Now Rocket USA is bring¬ 
ing back the whole gang. 
Machine Man: US$20. 
Rocket USA:+1 (847) 

2911616, on the Web at 
www.rocketusa.com/. 


^hTne] 


CRYSTAL CLEAR 

With titanium domes, 
flat-wire voice coils, and 
four transducers, Revel's 
Ultima Gems look like 
phone booths from hell 
and sound like a calls 
from heaven. Ultima 
Gems: US$6,000. Revel: 
+1 (708) 358 8888. 


FLY WHEELS 

Riders have dubbed the 
TL1000S the successor to 
Ducati's famed 916. With 
a rotary-damped rear 
suspension and the most 
powerful V-Twin engine 
around, this bike will test 
any speed limit.TLIOOOS: 
US$8,999. Suzuki:+1 (714) 
996 7040, on the Web at 
www.suzuki.com/. 
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COMING THROUGH 
Watch out Hewlett-Packard: 
when the Croma24 comes to 
town, piddling printers best 
step aside. Encad's inkjet creates 
iris-quality color images 24 inches 
wide and 15 feet long.Croma24: 
US$1,995 PC, $2,395 Mac.Encad: 
+1 (619) 678 5353, on the Web at 
www.encad.com/. 


PERSONAL PIXAR 

Intergraph's TDZ should give 
SGI's Octane a run for its 
money. Sporting a 266-MHz 
Pentium II processor, the 
RealiZm Z13 graphics engine, 
and a custom motherboard, 
this NT box models like a pro. 
TDZ-425: US$9,895. Intergraph: 
+1 (205) 730 5441, on the Web 
at www.intergraph.com/. 


THE BIG PICTURE 

With a 20.1-inch screen, the LCD2000 is the largest active- 
matrix LCD around. Just 8.7 inches deep, it fits in tight places. 
And it provides a full 160-degree viewing angle, eliminating 
the shortcoming of its competitors. LCD2000: US$7,999. 

NEC: +1 (630) 467 5000, on the Web at www.nec.com/. 
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HOME VIDEO 

Shoot away.The Targa 2000RTX lets you capture, edit, and play 
hi-res video on your PC.Targa 2000RTX: US$10,995.Truevision: 
+1 (317) 577 8788, on the Web at www.truevision.com/. 











































The story of a PC Card 
that's really a digital camera. 





In Touch with Tomorrow 


TOSHIBA 


[Actual size. And darn near actual weight, 


It begins with a digital camera that weighs less than six ounces. A 
sleek, ultra-portable, silver slip of a thing that fits right into your 
pocket. So compact and lightweight, it seems more fiction than fact. 
Yet the plot thickens. The PDR-2 has a built-in PC Card. Simply open 
the camera and plug it right into your computer’s PC Card slot, then 
download images in practically less time than it takes to say 
"cheese.” Removable SmartMedia™ flash memory cards give 
you unlimited storage capacity—a critical chapter in our story 
because you can reuse them thousands upon thousands of times. 

When one card is full, you pop 
another one in just like a roll of 
film. And thanks to Toshiba’s 
CMOS sensor technology, every 
single one of your batteries has 
a life span of more than 500 
shots. But the PDR-2 isn’t only 
for notebooks. An optional 
SmartMedia floppy 
disk adapter makes 

it just as easy to use with your desktop. Plus, it’s compatible with PC 
and Mac. But the crux of the story is its price—a mere $499. And 
that includes Image Expert™ software for bringing up the image 
"filmstrip” for quick read and drag-and-drop, as well as LivePix™ 
image enhancement software which comes complete with templates 
for making cards, calendars, posters, and more. To learn more, 
visit our Web site at www.toshlba.com/cakl.htm or call us at 
1-8oo- 288-1354 xCAKI. We’ll give you the full story, unabridged. 


©1997 Toshiba America Information Systems. Inc., Imaging Systems Division. 
SmartMedia is a trademark of Toshiba Corporation. Image Expert is a 
trademark of Sierra Imaging and LivePix is a trademark of Live Pictures. 
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DOWNHILL, SWEET DOWNHILL 

They don't call it Extreme Gratification for 
nothing. Kelly's True Temper steel-frame 
bicycle wears its disc brakes, Fox rear 
shock, and Chris King headset well. 
If speed is the goal, this is the 
ride. Extreme Gratification 3: 
US$6,600. Kelly:+1 (510) 
452 4001, on the Web at 
www.kellybike.com/. 



STAR WHEELS 

Michael Stipe has one. So does 
Tricia Yearwood. And why not? 
Manufactured in Italy, the 
two-stroke Velocifero has 
a spot in the permanent 
collection at New York's 
M0MA. Velocifero: 

US$2,899. Italjet 
USA: (888) 482 5538, 
on the Web at www 
.bmwny.com/. 
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"^4-" You do your best work when 
-/ you’re having fun. No wonder so 
many amazing things come out of the 
new Document HomeCentre" from Xerox! 


Capture the beauty of the world around you. 

Make it your own. The fee for this creative 

license? Less than you’d \ - ; 

Our detachable scannemAffryM 
frees your imagination. \ ^ ' .12 

think. You’ll find the multi-talented 
HomeCentre value-priced at CompUSA, 
Office Depot, OfficeMax and Staples. For 


XEROX 


Color print, copy and scan 
your way to a creative nirvana. 


HomeGentre 


Xerox Brings the Power of Creativity Home. 


It makes 
everyone's work 
that much better. 


encourages the entire family to create 
group projects or their own individual 
masterpieces. Print out eye-catching 
newsletters you design with drag-and-drop 


simplicity. Copy your sales pieces for a little 
down-home mass marketing. VALUE- Or 
Scan the twisting brilliance 
of Van Gogh into a brilliant school report. 


more information, call 1-800-TEAM-XRX. 
Or surf the Web over to www.xerox.com/ 
products/dhc. And rediscover what you’ve 
known in your heart all along. Fun works. 


THE DOCUMENT COMPANY 

XEROX 


XEROX ®, The Document Company ®, the digital X, Document HomeCentre, and Xerox Brings the Power of Creativity Home are registered trademarks and trademarks of XEROX CORPORATION. 
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www.frogger.com 


HASBRO 

Interactive 




©1997 Hasbro Interactive, Inc. Frogger is a trademark of Konami Co., Ltd. ©1981 Konami. All Rights Reserved. PlayStation and the PlayStation logos are trademarks of Sony Computer Entertainment Inc. Windows and Windows95 are trademarks of Microsoft Corporation. The ratings icon is a trademark of the Interactive Digital Software Association. 
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Y ou need to get from the Valley to Redmond in a hurry, but you can't 
afford a Learjet and you can't afford to be seen in a dinky propeller 
plane. Retailing for a mere US$1.75 million, the Vantage is the answer. 

That still might seem like a hefty chunk of change, yet other private 
jets run twice that amount - and this avionic wonder uses a single fan- 
jet, so its operating cost is 40 percent lower than the competition. Plus 
the Vantage reaches speeds approaching 400 mph and cruises for 900 
nautical miles (approximately 1,036 land miles) before refueling. All this 
while carrying a pilot and five passengers in first-class comfort. 



Rocketing to the top of many 
a company's wish list, this sub¬ 
sonic soarer has a long wait list; 
order today, but don't expect to 
enjoy the ride before 2001. 


Vantage: US$1.75 million. 
VisionAire: +1 (314) 5301007, on 
the Web at www.visionaire.com/. 
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LIGHT ROCK 

Some sound great, and 
some look sharp.The Jamo 
Atmospheres do both - plus, 
they light up.These speakers have 
a 5V4-inch woofer, a 1-inch soft dome 
tweeter, and a 20-watt halogen lamp. 
Atmosphere: US$798. Jamo: +1 (847) 465 0005, 
on the Web at www.jamospeakers.com/. 


FREE SOUND 

Unwired headphones are for solitary 
headbanging. Its infrared system is 
immune to cell-phone interference. 
And if you happen to dance out of 
the transmitter's 25-foot listening 
range, silence, not static, will grace 
your ears. Unwired: US$59.95. Laral 
Group:+1 (516) 293 6900. 


CUBIC MUSIC 

The aural magicians at Bose 
squeeze masterful music out of 
five teeny-tiny Jewel Cube speakers, % 
one easy-to-stash Acoustimass bass 
module, and a brushed aluminum six-disc 
CD changer. Lifestyle 30: US$3,500. Bose: +1 
(508) 7661000, on the Web at www.bose.com/. 
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first time, you're able to shoot in "Movie, 
"Photo" or "Digital Motor Drive" mode. 


It's not simply image mak- 
II. ! Jji ing. It's history m 

making. It's the brave new world 
of the Canon Optura Digital Camcorder. 
The first Mini DV camcorder ever to 
harness the power of a digital motor 
drive. The only camcorder that shoots 
like a 35mm SLR camera. 


Canon Signature Features 


The Optura also comes with Canon's 
exclusive RGB Primary Color Filter, which 
rivals 3CCD systems. It offers JRjB ^ 
the world's longest optical f9r 
Mini DV zoom—a 14x Optical/35x 
Digital Zoom—equal to a 37-1,309mm 
lens on a 35mm camera. Plus an Optical Image 
Stabilizer, FlexiZone Autofocus, Programmed 
Auto Exposure, Shutter and Aperture Priority 
Modes, two-inch Color View Screen, Color 

~ll) WORLD Viewfinder, 12-bit/16-bit 

- - - Digital Stereo and optional 

^ E-TTL EOS Speedlites for flash photography. 


First Digital Motor Drive 1 


The ability to shoot 30 full-frame 
images per second is an amazing . \wk $ 
camcorder first. Canon's Digital mr* 
Motor Drive never misses a 
moment, so you never miss I.I.NH 
a shot. High action images 
are captured with only the highest quality 
, % resolution, and 

♦».«* motor drive individual frames 
can be selected and enjoyed on-screen or 
as digital prints. 


Unlimited Creativity By PC 


With an IEEE1394 interface, a video 
capture board and software, the Optura 
k allows you to download, edit, mani- 
Ek pulate and output the world's 
finest videos and 

^ stills with just the / 

^ dick of your mouse. v ^ I 


Exclusive Progressive 


A giant ieap from the jpJP E ■ 

past, only the Optura JBL * 
incorporates the superior 
image-capturing capability «E 
of a Progressive Scan CCD. 1| 
This unique image sensor « 
significantly improves picture w 
quality and allows you to shoot at 1 
lightning fast speeds. So now, for the 




STERSq 


Discover the new world of 
digital imaging. For com¬ 
plete information, call us at 
1-8QO-OK-CANON or visit us at 


Simulated Demonstration 

Digital Motor Drive Is A Trademark Of Canon, Inc. 

The"DV" Logo Is A Trademark 

©1997 Canon U.S.A., Inc. 


www-canondv-com 


Canon 
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BROWSER 

US$58. Fellowes: 

+1 (630) 893 1600, 
on the Web at www 
.ymouse.com/fellowes/. 



INTELLIMOUSE 



US$19.99. Genius: 
+1 (909) 923 3510, 
on the Web at www 
.genius-kye.com/. 



MOUSE 
US$89.95 PC, $99.95 
Mac. Kensington: 

+1 (415) 572 2700, 
on the Web at www 


ORBIT 

US$59.99 PC, $69.99 
Mac. Kensington: 

+1 (415) 572 2700, 
on the Web at www 
.kensington.com/. 


.kensington.com/. 



SURFMAN 

US$99.95. Logitech: 
+1 (702) 269 3457, 
on the Web at 
www.logitech.com/. 



ERGOMOUSE 

US$29.99. Belkin: 
+1 (310) 898 1100, 
on the Web at 
www.belkin.com/ 



CONTOUR 

MOUSE 

US$79.95 PC, $89.95 
Mac. Contour: 

+1 (603)893 4556, 
on the Web at www 
.contourdes.com/. 



US$34.95. Microsoft: 
+1 (425) 882 8080, 
on the Web at www 
.microsoft.com/ 


US$84.95. Microsoft: 
+1 (425) 882 8080, 
on the Web at www 
.microsoft.com/ 



REMOTE- 

POINTPLUS 

US$159.95. 

Interlink 

Electronics:+1 

(805)4841331, 

on the Web at 

www.interlinkelec 

.com/ 


GYROMOUSE 
US$99.95. Diamond 
Multimedia Systems: 
+1 (408) 325 7000, 
on the Web at www 
.diamondmm.com/. 



TRACKBALL 

PRO 


US$129.95 PC, 
$119.95 Mac. 

CH Products:+1 
(760) 598 2518, on 
the Web at www 
.chproducts.com/. 
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KIDSDESIGNER 

US$69. Genius:+1 (909) 
923 3510, on the Web at 
www.genius-kye.com/. 


E-Z POINTE 
TOUCHPAD 
US$39.99. PC 
Concepts:+1 (818) 
837 9495, on the 
Web at www 
.pcconcepts.com/. 


POWER CAT 
US$79. Cirque:+1 (801) 
467 1100, on the Web at 
www. glidepoint. com/. 


PENPARTNER 
US$99.95.Wacom: 
+1 (360) 750 8882, 
on the Web at www 
.wacom.com/ 


NOHANDS 
MOUSE 
US$199.95. Hunter 
Digital:+1 (310) 471 
5852, on the Web at 
www.footmouse.com/. 


MICROPOINT 
US$69.95 PC, $89.95 
Mac. Altra: -hi (307) 
328 1342, on the Web 
at www.altra.com/. 


IPEN 

US$149.99. Cross: 
+1 (401)333 1200, 
on the Web at www 


.cross-pcg.com/. 
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Actimates Interactive Barney 

Microsoft 

Interactive doll 

153 

MessagePad 2000 

Apple 

PDA 

153 

The Arch 

Marantz 

Sound system 

134 

MicroPoint 

Altra 

Mouse 

177 

Aspire 2181 

Acer 

Computer 

134 

Mobile Assistant II 

Xybernaut 

Wearable computer 

153 

Atmosphere 

Jamo 

Speakers and lights 

172 

MobilePro 450 H/PC 

NEC 

PDA 

153 

BeoTalk 1401 

Bang & Olufsen 

Telephone 

130 

NetMouse 

Genius 

Mouse 

176 

Browser 

Fellowes 

Mouse 

176 

Night Vision 

ITT Industries 

Binoculars 

138 

Cassiopeia A-11 Plus 

Casio 

PDA 

152 

NoHands Mouse 

Hunter Digital 

Mouse 

177 

CD Server 

Pioneer 

Car CD changer 

131 

Nokia 9000 Communicator 

Nokia 

Phone computer 

152 

CDL1100 

Sony 

100-CD dual drive 

162 

Nordic Roller 

Rossignol 

Rollerskis 

138 

ComputERGO 

Neutral Posture Ergonomics 

Mobile desk 

142 

Officer Hand Launcher 

Getec 

Net gun 

164 

Concorde 4500 

PictureTel 

Videoconferencing system 154 

OMNlwriter 

Philips 

Rewritable CD drive 

162 

Contour Mouse 

Contour 

Mouse 

176 

Orbit 

Kensington 

Mouse 

176 

Croma24 

Encad 

Oversize printer 

166 

PageWriter 2000 

Motorola 

Pager computer 

153 

DC02 De Stijl 

Dyson Appliances 

Vacuum cleaner 

146 

Palm Pilot 

US Robotics 

PDA 

153 

DGR-115H 

FreeWave Technologies 

Wireless transceiver 

142 

PenPartner 

Wacom 

Mouse 

177 

Digital Home Theater 

Projectavision 

Projection television 

148 

Personal Area Network 

IBM Research 

Wearable network 

152 

DirecDuo 

Hughes Network Systems 

TV and PC satellite dish 

148 

PMA-5 Personal Music Assistant 

Roland 

Musician's PDA 

156 

DVD-A300 

Panasonic 

DVD player 

148 

PocketNet 

AT&T 

Digital phone 

152 

E-Z Pointe Touchpad 

PC Concepts 

Mouse 

177 

Point 510 

Fujitsu 

Portable computer 

152 

EasyBall 

Microsoft 

Mouse 

176 

Power Cat 

Cirque 

Mouse 

177 

EggCam 

Panasonic 

Digital video kit 

154 

Psion Series 5 

Psion 

PDA 

152 

Electrochemical Ozone Generator 

Lynntech 

Ozone generator 

159 

PVP2000 

designDesign 

Flash-memory recorder 

162 

Elph 

Canon 

APS camera 

131 

QuickPad 

H45 Technology 

Keyboard wordprocessor 153 

eMate 300 

Apple 

PDA 

152 

RDC-2 

Ricoh 

Digital camera 

154 

ErgoMouse 

Belkin 

Mouse 

176 

RemotePointPlus 

Interlink Electronics 

Mouse 

176 

Extreme Gratification 3 

Kelly 

Downhill mountain bike 

168 

REX PC Companion 

Franklin 

PDA 

152 

FaxView 

Reflection Technology 

Mobile fax viewer 

142 

Rock-N-Ride 

Rock-N-Ride 

Game chair 

164 

FB-8 binoculars 

Pentax 

Binoculars 

130 

Scumbuster 

Black & Decker 

Bathroom cleaner 

146 

FETCH 

IS Robotics 

Bomb-disposal robot 

145 

Series 1 

Shelby 

Car 

131 

FreeBoard Beamer 

Sejin 

Wireless keyboard 

134 

Silver Signature 

B&W 

Speakers 

132 

Freeplay 

BayGen USA 

Crank radio 

156 

SK125 Demon 

Trackmagic Kart 

Go-cart 

138 

GranTouch 

Yamaha 

Digital piano 

156 

Skytel SkyWriter Pager 

Skytel 

Pager 

153 

GSM Genie 

Philips 

Digital mobile phone 

142 

Soho Desk 

Agio Designs 

Desk 

132 

GyroMouse 

Diamond Multimedia 

Mouse 

176 

SurfMan 

Logitech 

Mouse 

176 

Heron 

Luxo Corporation 

Lamp 

130 

SyJet 

SyQuest 

Removable storage device 162 

Home Contractor 

Seiko 

Measuring tools 

146 

Targa 2000RTX 

Truevision 

Video capture board 

166 

HP320LX 

Hewlett-Packard 

PDA 

153 

TDZ-425 

Intergraph 

PC workstation 

166 

Identification System 2001 

Eyedentify 

Biometric scanner 

154 

Thinking Mouse 

Kensington 

Mouse 

176 

IntelliControl 

Niles 

Home system controller 

148 

ThinkPad 770 

IBM 

Notebook 

142 

IntelliMouse 

Microsoft 

Mouse 

176 

TL1000S 

Suzuki 

Motorcycle 

165 

iPen 

Cross 

Mouse 

176 

Trackball Pro 

CH Products 

Mouse 

176 

JavaStation 

Sun Microsystems 

Java client 

153 

Ultima Gem 

Revel 

Speakers 

165 

KidsDesigner 

Genius 

Mouse 

177 

Unwired 

Laral Group 

Wireless headphones 

172 

Laser PC5 

Perfect Solutions 

Keyboard wordprocessor 152 

Vantage 

VisionAire 

Jet 

171 

LCD2000 

NEC 

LCD monitor 

166 

Velol 

Philips 

PDA 

152 

Libretto 50 CT 

Toshiba 

Portable computer 

153 

Velocifero 

Italjet USA 

Scooter 

168 

Lifestyle 30 

Bose 

Sound system 

172 

ViaTV Phone 

8X8 

Videophone system 

154 

LTZoom 105 

Olympus 

Camera 

132 

Watch 

Georg Jensen 

Timepiece 

130 

Machine Man 

Rocket USA 

fin toy 

165 

WebTV Plus 

WebTV 

Set-top browser 

152 

20th Anniversary Macintosh 

Apple 

Computer 

140 

Yard Cruiser 

Snapper 

Lawnmower 

164 

Macintosh PowerBook2400c/180 

Apple 

Notebook 

152 

ZR-5800FX 

Sharp 

PDA 

152 
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The colors are vivid. But, it’s not the sunrise. It’s 
Mobilon, the handheld PC with full color LCD backlit 
screen that works like your desktop computer. So, 
now you can access, process and use information, 
anytime, anyplace. 

Mobilon features unique One-Touch™ application keys 
and a wide keyboard, designed by the world leader in 
handheld devices, Sharp. 

Mobilon runs the latest Microsoft Windows CE2.0. 
So you can browse the Web and deliver PowerPoint 
presentations in brilliant color. 

There's Pocket Word and Excel, too. And with Sharp’s 
PC card Digital Camera* Image Editing software and 
Voice Recorder, you can take pictures, add a voice 
message and e-mail multimedia attachments back to 
the office. With Mobilon you've got information, mobility 
and power. 


33.6/9.6 Kbps 
data/fax modem 


Pivoting PC card 
digital camera 


©1997 Sharp Electronics Corporation.All trademarks and registered 
trademarks are property of their respective holders.*Optional accessory. 


mobilon the 6 am 
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LEXUS CHALLENGE 

HOSTED BY RAYMOND FLOYD 


Some celebrities can't play golf to save their lives. 
Fortunately, this tournament's about saving someone else's. 

How many opportunities do you get where you can double bogey and still feel good about yourself? 

At the Lexus Challenge Hosted by Raymond Floyd, money will be raised to benefit Childhelp USA 
and The Entertainment Industry Foundation, for the prevention and treatment of child abuse and neglect. 

So even if our players don’t make par, they can still make a difference. 


©1997 Lexus, A Division of Toyota Motor Sales, U.S.A., Inc. Lexus reminds you to wear seatbelts, secure children in rear seat and obey all speed laws. For more information, visit www.lexusgolf.com or call 800-USA-LEXUS (800-872-5398). 


£3 

Childhelp USA 


The Entertainment , 

IndustryFoundation su 







ELECTRO SPHERE 



Attention can ground 
an economy because it 
is a fundamental human 
desire and is intrinsically, 
unavoidably scarce. 


Shoppers! 

The currency of the New Economy won't be money, but attention. 
A radical theory of value, by Michael H. Goldhaber. 


A s is now obvious, the economies of the 
industrialized nations - and especially 
that of the US - have shifted dramatically. 
We’ve turned a corner toward an economy 
where an increasing number of workers are 
no longer involved directly in the produc¬ 
tion, transportation, and distribution of 
material goods, but instead earn their liv¬ 
ing managing or deal¬ 
ing with information 
in some form. Most 
call this an “informa¬ 
tion economy.” 

Yet, ours is not truly 
an information econ¬ 
omy. By definition, 
economics is the study 
of how a society uses 
its scarce resources. 
And information is 
not scarce - especially 
on the Net, where it 
is not only abundant, 
but overflowing. We 
are drowning in infor¬ 
mation, yet constantly increasing our gen¬ 
eration of it. So a key question arises: Is 
there something else that flows through 
cyberspace, something that is scarce and 
desirable? There is. No one would put any¬ 
thing on the Internet without the hope of 
obtaining some. It’s called attention. And 
the economy of attention - not information 
- is the natural economy of cyberspace. 

Attention has its own behavior, its own 
dynamics, its own consequences. An econ¬ 
omy built on it will be different than the 
familiar material-based one. For the past 
decade I have been exploring how this 
new system will work. This article is a 
rough outline of where we are headed. 


Technically, at least, information and its 
flow can be accurately detected and counted 
(in bits, bytes, and baud rates) by simple 
electronic devices. Attention is more mys¬ 
terious, a process that can occur only in 
a mind, yet somehow it moves out into the 
world as well. If you’re in a phone conver¬ 
sation, your attention goes to the party at 
the other end of the line. If you’re chatting 
over the Net, your attention flows through 
it. The flow may be metaphoric, but it is 
a metaphor of uncommon depth. Phrases 
such as “pay attention” and “I can’t give 
you my full attention right now” trip easily 
off our tongues - almost as if this state 
of awareness were a substance. 

“Attention,” write Thomas Mandel and 
Gerard Van der Leun in their 1996 book 
Rules of the Net , “is the hard currency of 
cyberspace.” They’re dead on. As the Net 
becomes an increasingly strong presence 
in the overall economy, the flow of atten¬ 
tion will not only anticipate the flow of 
money, but eventually replace it altogether. 

Though it might sound peculiar at first, 
attention as the basis of a new economy 
really does work. To begin with, attention 
addresses a fundamental human desire. 
Let’s suppose you woke up one morning, 
well supplied with food and other material 
essentials, but invisible and inaudible, 
unable to get noticed in any way at all. At 
first, it could be quite amusing to spy and 
eavesdrop, to see what you’re not supposed 
to. But no matter what you discovered, not 
being able to share your encounters with 
anyone would soon become torture - itself 
a pain you couldn’t express to anyone. Liv¬ 
ing without feedback, even in the lap of 
luxury, would be for all but a few recluses 
barely living at all. 
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THAT WOULD BE 
THE 1860’S. 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) 
Distilled and bottled by Jack Daniel Distillery, Lem Motlow, Proprietor 
Route 1, Lynchburg (Pop. 361), Tennessee 37352 • Placed in the National Re 
of Historic Places • Visit us at http://wwvy.jackdaniels.cora. 
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Some minimum of attention is essential. 
While many of us crave huge amounts of 
recognition, the lure is not merely fame or 
a place in history. It’s also praise from the 
people around you for what you do. The 
Internet is an amazing expression of these 
desires. People log on to connect with oth¬ 
ers, gossip, debate, advise, and learn about 
those like or unlike themselves. They log 
on to exchange attention. And, not surpris¬ 
ingly, anyone who has spent an apprecia¬ 
ble amount of time on the Net has advice 
about paying attention. In his online book 
Virtual Community ; Howard Rheingold 
lays out two guidelines: “Rule Number One 
is to pay attention. Rule Number Two might 
be: Attention is a limited resource, so pay 
attention to where you pay attention.” 

A truly limited resource 

But how does attention come to dominate 
the emerging economy? Any conventional 
economist will tell you that ordinary mate¬ 
rial products are scarce and presumably 
always will be. Technically, that might 
be true, but in practice, mass production 


a zero-sum game. What one person gets, 
someone else is denied. 

As it happens, I have conflicting feelings 
about what this implies. I happen to favor 
equality - equal distribution of the world’s 
wealth. But I also like getting recognition. 

I can’t have it both ways. The size of the 
attention pie can grow as more and more 
people join the world audience, but the 
size of the average slice can’t. Real atten¬ 
tion to you, meaning minds focusing on 
you, is always limited by the number of 
minds there are. The more minds, the 
more attention - but also the more who 
might want attention. The total available 
attention per capita (per mind) is simply 
not going to change. 

To summarize, attention can ground 
an economy because it is a fundamental 
human desire and is intrinsically, unavoid¬ 
ably scarce. It can be a rich and complex 
economy because attention comes in many 
forms: love, recognition, heeding, obedi¬ 
ence, thoughtfulness, caring, praising, 
watching over, attending to one’s desires, 
aiding, advising, critical appraisal, assis¬ 


Howard Rheingold offers two guidelines on attention. 

Rule One: Pay attention. 

Rule Two: Pay attention to where you pay attention. 


spews forth so much that there’s a shift in 
emphasis away from the material desires 
that dominated the old economy. For many 
people in the US, Western Europe, Japan, 
and a growing list of other places, the mate¬ 
rials needed for basic living are more than 
abundant. To take one small example, in 
the US food is so cheap and plentiful that 
eating too much is considered more of a 
concern than getting too little. 

Attention is different. It really is scarce, 
and the total amount per capita is strictly 
limited. To see why, consider yours, right 
now. It’s going to these words. No matter 
how brilliant or savvy at multitasking you 
are, you can’t be focusing on very much else. 
Ultimately then, the attention economy is 


tance in developing new skills, et cetera. 
An army sergeant ordering troops doesn’t 
want the kind of attention Madonna seeks. 
And neither desires the sort I do as I write 
this. There are also many ways to capture 
attention: via your thoughts, inventions, 
self-revelations, expressions, performances, 
artistic creations, achievements, pleas, and 
arresting appearances. 

There is one further wrinkle. Attention 
goes both ways, even when information 
doesn’t. Suppose you run into Sam, an 
old acquaintance. The dialog might go: 
“How are you?” “Just fine.” You may not 
be any wiser for the small talk, but you’ve 
exchanged attention. If you truly want 
your question answered, Sam’s honest 


reply would be attentive to your desire to 
know. Each time someone focuses directly 
or indirectly on anybody else, that can be 
thought of as a “transaction” in this new 
economy - a transaction that usually doesn’t 
involve money. 

What about this transaction now, where 
attention flows from a reading audience 
to an individual? Is it also flowing from 
me to you? In reality it’s not, but if I don’t 
make you feel that I’m writing for you to 
some extent, what would keep you read¬ 
ing? Whenever you pay attention to some¬ 
one, you have to be getting at least some 
illusionary attention back. 

The key point about the various forms 
and avenues of attention is that while we 
each want it to some extent, it does not 
arrive in equal measure. This explains why 
many of us are working harder and harder 
to get some, and why we eagerly latch onto 
technologies such as the Internet and the 
Web. Cyberspace affords new opportunities 
for capturing attention that might other¬ 
wise dissipate. It promises nearly everyone 
a chance at attention from millions, the 
potential to be noticed by the largest possi¬ 
ble audience - or by an audience of peers 
whose attention we value most. But the Net 
also ups the ante, increasing the relentless 
pressure to get some fraction of this limited 
resource. At the same time, it generates 
ever greater demands on each of us to pay 
what scarce attention we can to others. 

Star system 

Keeping attention transactions equitable 
in the future will be no easier than keeping 
cash transactions equitable today. A spend¬ 
thrift will allow a few people to monopo¬ 
lize her attention. Or she may even lavish 
it on someone who can’t give it back - say, 
Elvis, or an ancestor. Remember Rhein- 
gold’s advice: Pay attention to where you 
pay attention. 

That’s because the attention economy 
is a star system, where Elvis has an advan¬ 
tage. The relationship between stars and 
fans is central. Even without cyberspace, 
celebrities in show business, politics, and 
every other discipline accumulate huge 


WIRED DECEMBER 1997 


□ 8 □ 




I 


I 










E L E C T R 


SPHERE 


amounts of notice. Over a billion tune into 
TV specials like the Super Bowl and the 
Academy Awards. TV networks claim that 
two and half billion people watched the 
funeral of Princess Diana. 

But suppose you aren’t a star like Elvis 
or Princess Di. Does that mean you’ll be 
impoverished in the coming economy? 
Maybe not. Cyberspace offers a much more 
effective means of continuing and complet¬ 
ing attention transactions, as well as open¬ 
ing up more possibilities to almost everyone. 
Whoever you are, however you express 
yourself, you can now have a crack at the 
global audience. Most likely you will also 
see people picking stars (and microstars) 
and becoming part of their “entourages.” 
In cyberspace, this might mean you set up 
and run a fan site, or help design or main¬ 
tain a complex cybercommunity, such as 
Geocities, where subsections of the site have 
their own webmasters. If you’re a software 
programmer, for example, you might seek 


child knows, negative attention can be bet¬ 
ter than none at all. On the Web, if you’re 
adept, you can use notoriety to bring more 
notice to yourself. 

The end of money 

And here’s where it gets interesting: atten¬ 
tion can’t be bought. When advertisers pay 
for an ad, for example, they are guaranteed 
only a chance at an audience’s notice. Audi¬ 
ence members learn to ignore or turn off 
all but the most interesting ads, and even 
then they may not focus on what’s being 
advertised. In fact, as the attention economy 
becomes dominant, the advertising indus¬ 
try won’t exist as it does today, since its 
point is to induce people to spend money. 
In the future, ads will exist only to attract 
and direct attention, because money will 
be obsolete. 

Let me attempt to make this outlandish 
thought easier to swallow. To begin with, 
cyberspace is not that hospitable to mone¬ 


As the attention economy becomes dominant, 

advertising will exist only to attract and direct attention, 
because money will be obsolete. 


out some visionary codemaster who excites 
you. She will probably build a rather large 
entourage, and since you are in her circle, 
some of that attention will be diverted to 
you, the upcoming microstar. 

Attention flows not only from fan to star, 
but in a hyperlinked way it can be passed 
from star to star, or fan to fan. A growing 
variety of attention types can bounce along 
through cyberspace: personal advice, sug¬ 
gestions, connections, editing, assistance in 
self-expression, responses, acclaim, or new 
software designed especially for your pur¬ 
poses. More gets more. Someone can pay 
you attention by helping you track down a 
specific fact (or create some special effect) 
that will help you get still more notice. 

Of course, you can earn negative attention 
as well, such as flaming, shaming, and out¬ 
right hatred. But as many a disobedient 


tary transactions. Electronic money (in 
the form of digital bits) requires a complex 
set of codes, passwords, firewalls, et cetera. 
Attention requires no encryption. It flows 
naturally across the Web. 

Second, if you get attention, that means 
you have some control over both the 
thoughts and actions of those paying it to 
you. Think of a panda. When you started 
reading this article, you had no idea this 
black-and-white mammal would enter 
your thoughts. (Or did you notice a hint 
in the illustration?) Did you just turn the 
page back to check? Some readers did. 
Their action came under my control 
because of the attention they gave me. 
Someone better at this than me, someone 
who “enthralls” an audience, is in quite 
a real sense temporarily making the audi¬ 
ence members her “thralls” - or, slaves. 


The very act of paying attention may seem 
voluntary, but often it is not completely so. 
There is a definite element of compulsion 
involved. It’s no coincidence that people 
say things like, “I have to check out that 
Web site,” “You’ve gotta watch that show,” 
or “That book is a must read.” And each 
of those activities takes physical as well 
as mental effort. 

Already today, no matter what you do, 
the money you receive is more and more 
likely to track the recognition that comes 
to you for doing what you do. If there is 
nothing very special about your work, no 
matter how hard you apply yourself you 
won’t get noticed, and that increasingly 
means you won’t get paid much either. 

This trend in recompense in the US has 
been documented in The Winner-Take-All 
Society , a book by economists Robert H. 
Frank and Philip J. Cook. The authors note 
that the star system we are accustomed 
to in sports, entertainment, and the arts 
has migrated to the professions. As a Sep¬ 
tember 3,1997, front-page headline in The 
Wall Street Journal announced, “CEOs are 
stars now.” That’s how they are paid, hired, 
utilized, and dismissed. They operate within 
their companies more as attention-getting 
motivators than bosses. The same goes for 
rainmaking legal partners, high-powered 
lobbyists, and academics. More and more 
they are treated as celebrities. When they 
leave, they leave like stars, taking their 
entourages in tow. At the other extreme, 
ordinary line workers, fast-food servers, 
custodians, and others who don’t particu¬ 
larly stand out have found their relative 
financial standing eroding. In times past, 
you could be obscure yet secure - now 
that’s harder. 

But how exactly will a moneyless atten¬ 
tion economy play out in the world of old- 
fashioned, but still-needed, material goods? 
How will attention get you, say, an automo¬ 
bile? Cars emanate from vast corporations. 
Can you really expect an entity like GM to 
pay you enough attention to build one for 
you? In truth, the process is not nearly so 
monolithic; no single company makes cars 
in isolation. Automobile designs are copied, 
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reverse-engineered, or licensed, and parts 
are often made by smaller outside work¬ 
shops. Much of the advice, planning, and 
management comes from outside consul¬ 
tants. The car is no longer assembled from 
parts on one long assembly line; rather, sub- 
assemblies are often put together in dif¬ 
ferent locations first. At every stage, more 
and more tasks are automated; that means 
more of the attention required to make a 
car occurs upstream as part of design and 
production planning. 

With most people involved in the entire 
process connected to each other and to 
the rest of the world through cyberspace, 
it is not difficult to foresee a time when 
corporations will pretty much disappear, 
and when it will make a lot more sense to 
speak of a complex carmaking community, 
made up mostly of entourages surround¬ 
ing thousands of stars and microstars. As 
is common among entourages, much par¬ 
ticipation would be less than full time, 


The only divisions, and rough ones at that, 
are among audiences, entourages, and 
what could be called attention communi¬ 
ties. Each community is centered on some 
topic and usually includes a number of 
stars, along with their fans. Attention flow: 
from community to community. Below this 
primary exchange will flow the less impor¬ 
tant exchange of goods and materials. 

It's happened before 

History offers a parallel for understanding 
this radical notion of an attention economy 
superseding the use of money. At the height 
of the feudal order in Europe, everyone 
took for granted that tilling the soil would 
always be primary, and that wealth and 
property would always depend on possess¬ 
ing the right bloodlines to own title to lane 
(which could never be sold). It was unimag 
inable to either serfs or nobles that nobil¬ 
ity and titles could cease to be a means to 
wealth. They were all that counted then. 


The rise of the attention economy has a parallel: 

at the height of the feudal order in Europe, bloodline 
and titles were replaced by a new form of wealth - money. 


and the majority of members would belong 
to other communities as well, and even to 
other entourages. 

Thus many people in the broad car com¬ 
munity will also share membership in some 
of the same communities of attention as 
anyone who might want a car. As long as 
the person in question gets enough atten¬ 
tion, she would almost certainly be able 
to draw enough from overlaps between her 
primary communities and the car com¬ 
munity to arrange to be put into the dri¬ 
ver’s seat she craves. Assuming automation 
keeps cutting the total amount of actual 
attention needed to make each individual 
car, less and less stardom will be required 
to end up with one. 

In cyberspace, there is nothing natural 
about large-scale divisions like cities, 
nations, bureaucracies, and corporations. 


Yet, as the industrial economy developed, 
food production became just another indus¬ 
try, and not even a highly important one. 
Bloodlines lost significance as well, excep 
for pedigreed dogs and racehorses. Some¬ 
thing that had hardly existed - money - 
became the basis of a new economy. And, 
incidentally, the most gorgeous armor, the 
most magnificent knightly tournaments, 
and the greatest interest in noble lineage 
all took place just as feudalism was on its 
way out. 

If you prefer to think in more numerical 
terms, ponder this: transactions in which 
money is involved may be growing in total 
number, but the total number of global 
attention transactions is growing even 
faster. By attention transactions I mean 
occasions when attention is paid to some¬ 
one who can possibly make some use of 
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having it, or is able to pass it on to some¬ 
one else. People trade attention at work, at 
home, and in between, day in and day out. 
Anyone tied into the Web might make hun¬ 
dreds of such transactions a day, far more 
than the number of monetary transactions 
they are likely to be involved in. 


Beyond these problems, there are many 
more changes to expect as the attention 
economy grows in power. Here are some 
that come to mind first: 

■ As the flow of attention becomes 
more important, so will cyberspace. 

■ The importance of stars will increase, 


To thrive in the next century, you will have to look beyond 

money in any form and build a stock of attention 


The attention economy is something 
real, and like every real economy, it has 
its shortcomings. Among its problems are 
these: 1. The danger of huge inequality 
between stars and fans; 2. The possibility 
that increasing demand for our limited 
attention will keep us from reflecting, 
or thinking deeply (let alone enjoying 
leisure); 3. The possibility that we will 
be so engrossed by efforts to capture our 
attention that we will shortchange those 
around us, especially children. 


with a corresponding decline in power 
for those who insist on anonymity. 

■ A lessening role for large organiza¬ 
tions, because they can’t focus or trade 
attention easily. 

■ The same goes for governments, 
whose role will diminish as well. 

■ Almost everyone will have a personal 
Web site. 

■ For a secure old age, you will not 
want to rely entirely on Social Security 
or any kind of investment, monetary 


savings, or pension fund. 

■ In projects of all kinds, comprehen¬ 
sive lists of credits for everyone 
involved will become as common and 
necessary as in Hollywood films now. 

To thrive in the coming century, you will 
have to look beyond money in any form 
and build a stock of attention for yourself 
as best you can. This will not be an easy 
current to swim in. But don’t be distracted. 
The most gorgeous castles of capitalism, 
the most colorful ceremonies of payment 
and receivables, the most elaborate rituals 
around money and investments are now 
at their height, just as the era of the money 
economy expires. For better or worse, the 
attention economy will prevail. ■ ■ ■ 


Michael H. Goldhaber (mgoldh@well.com) 
is the author of Reinventing Technology 
and a visiting scholar at the Institute for 
the Study of Social Change at the University 
of California at Berkeley He's completing 
a book on the attention economy 
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Pirates Invade the Web Pirates like InterFACE are using the Web 

to break radio's clubby broadcast monopoly 
by bringing London's insurgent music scene to the world. 



J une 1997. A sunny Saturday afternoon in 
West London. I’ve got my window open, 
and, like several other people on my street, 
I’m listening to the radio. There’s a lot to 
choose from in this part of town. I could 
turn the dial to the bump-and-grind ragga 
rhythms of Station FM, or hear revival reg¬ 
gae on Skyline FM, which is advertising 
a community dance. 
Tickets are available 
from a barber shop 
round the corner from 
my house. But I want 
to listen to something 
faster, because I’m 
getting ready to go 
out. Further along, 
another station is 
pumping out jungle: 
clattering drums and 
dark, scary bass lines. 
The signal’s weak, 
and they don’t give a 
station ID. It’s as if it 
just appeared out of 
the void. The DJ is reading a list of dedica¬ 
tions over the beat. “Shout goes out to all 
Black City crew. Shout goes out to all Grove 
crew. Shout goes out to all you Willesden 
massive. Big up yourself! Yeah.” It soon 
breaks up in static. I keep scrolling along 
the dial. If I’m lucky, I might find Kool 
FM for more jungle or Girls FM for some 
house music. 

I can’t look up program schedules online 
or in a magazine, because none of these are 
legal stations. Turn on your radio anywhere 
within the M25 ring, the orbital freeway 
that surrounds London, and on the week¬ 
end you can find dozens of pirate radio sta¬ 
tions broadcasting. Because of a history 


By Hari Kunzru 


Radio pirates are the 
computer hackers of the 
airwaves, pumping out 
music dose to the street 
and reacting quickly to 
every innovation and 
shift in taste. The Web 
is their natural home. 


of governmental hostility to independent 
broadcasting, the British underground 
radio scene is one of the most developed in 
the world. For the last 30 years, the pirates 
have fought a cat-and-mouse battle with 
the authorities who control radio spectrum. 
It’s a battle that’s been fought for various 
reasons - to give voice to communities 
that had none, to have fun, to get gang 
respect, and for sheer love of music. Pirate 
has its heroes and one major villain, the 
Radio Communications Agency of the 
UK’s Department of Trade and Industry. 

Tired of playing with the FM dial, I go 
into the other room and fire up my Mac. 
There’s one bunch of pirates who have 
outwitted the DTI, who have gotten bored 
with transmitting irregularly to a few thou¬ 
sand people in one city. The crew who 
used to run FACE FM have turned them¬ 
selves into InterFACE and have decided 
to bring the London underground sound 
to the world. No more crackly signals, no 
more fiddling with transmitters at the 
top of high-rises. InterFACE is pumping 
CD-quality RealAudio through its Web site 
at www.pirate-radio.co.uk/. You might say 
this is what Saturday night is going to 
sound like in the 21st century. 

A few days after that first dance around my 
bedroom, I’m in a basement in Farringdon, 
a soulless part of East London - all ware¬ 
houses and office blocks. I’m with Plug, who 
is showing me round the InterFACE studio. 

Plug (very occasionally known as Andrew 
Lazonby) got his nickname from a child¬ 
hood resemblance to a comic strip charac¬ 
ter, and he still has a cartoon quality about 
him. Plug is tall and thin, with a big smile 
and a thatch of gingery hair, and when he 
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DJs, he often gets carried away, bouncing 
around conducting the record he’s just put 
on the turntable. His vast, irrepressible 
energy is perhaps due to the fact that in 
his other life, he has to spend most of his 
time waiting around for a brief moment of 
glory. As percussionist for (among others) 
the London Philharmonic Orchestra, Plug 
will spend minutes, even hours, following 
a score and counting along to the music 


heads and body parts are strewn around 
in the corridor, making the place look like 
the morning after Carnevale. There are 
two tiny rooms, one with decks, mixer, 
and monitors, the other with 
some chairs, a fridge, a kettle, 
several ashtrays, and 
a couple of PCs. 

I get the impres 
sion this is the 


keyboard, talking to someone in the Web 
site’s chat room, his ponytail bobbing up 
and down. When Mad Ash types, he likes 
to use his words forcefully, and he likes 
his sentences to fill whole lines: 


Plug and Mad Ash run InterFACE in the traditional 



ALRIIIIIIIIGHTT!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
GEEEEEEEEEEZER!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 


pirate manner. No one gets paid. There is no advertising. 


before gravely hitting a triangle a single 
time. But as DJ, purveyor of “the vibe” 

- as he invariably refers to his guiding 
principle - and distributor of swirling, 
abstract techno grooves, he can express 
himself to the fullest. And he does. 

The studio space is obviously used by 
artists. Huge papier-mache sculptures of 


right order in which to list the room’s con¬ 
tents. Hanging out, and the trappings of 
hanging out - beer, cups of tea, and the 
occasional joint - come far higher on the 
agenda than technology. The tech is there 
to serve a purpose - no more, no less. 

Mad Ash, aka Ashley Gillard, is the other 
half of InterFACE. He’s hunched over the 


Like Plug, Mad Ash’s 
energy is palpable, 
radiating from a face 
that looks like it’s seen 
some heavy party action. He’s had 
the “Mad” epithet since the old FM days, 
apparently because of the lengths he’d 
go to to keep the station on the air. Mad 
Ash has been “doing pirate” for years and 
has had more scrapes with the authori¬ 
ties than he cares to mention. He and Plug 
make an odd couple - a couple that, as 
I am later to find out, isn’t necessarily very 
stable. Yet, for the moment, the classically 
trained percussionist and the South London 
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wheeler-dealer complement each other per¬ 
fectly. Mad Ash has the grit and the know¬ 
how gained from operating illegal radio 
stations. Plug has the yen to experiment. 

They run InterFACE in the traditional 
pirate manner. No one gets paid. There is 
no advertising. In fact, the DJs pay a fee 
to play on the station. It doesn’t matter 
how famous you are, whether last night 
you were rocking the biggest dance floor 
in London, or whether you’ve just flown 
back from Tokyo after playing a stadium. 
If you want to do a set on InterFACE, you 
pay 10 quid (US$16) an hour. This is, as 
Mad Ash explains, to ensure that people 
are there for the right reasons. “If you’re 
paying, you’re doing it for vibe. Not for ego 
or money. You’re there because you believe 
in the music.” In return, the DJs get to play 
whatever they want, a liberty everyone 
appreciates - no promoter forcing them to 
adhere to a particular club’s music policy, 
no radio-approved playlist, no idiot punter 
tapping on the DJ booth wanting last week’s 


Number One. Often, it’s hard to get DJs to 
stop spinning when the station goes off the 
air. Hours after their sets are over, folks are 
chatting, swapping information, and hang¬ 
ing out. A lot of hanging out ... 

If someone were creating awards for 
the most determined and most dedicated 
media producers in the world, the artists 
filing into the InterFACE studios would 
be winning them. With a growing Web 


operators who will shape the mediascape 
of the future. And the Web is their medium 
of choice. 

Back at InterFACE, the evening session is 
well under way. Akin Fernandez is mid¬ 
way through his set. Tonight, he’s gone 
even further out than usual. A veteran of 
the acid house scene, Fernandez’s record 
company, Irdial Discs, has always put out 


Irdial has always put out weird music. Tonight's 
playlist consists largely of white noise. 


audience (InterFACE has notched up 
more than 3 million visitors since its 
launch in February 1997), these artistic 
entrepreneurs are pumping out music 
close to the street, responsive to every 
innovation and shift in taste in the com¬ 
plex system of electronic dance culture. 
They are exactly the types of fast-moving 



a lot of weird 
music, tracks the main¬ 
stream won’t touch. His 
playlist seems to consist largely of white 
noise, interspersed with snatches of Patsy 
Cline. Occasionally, there are slivers of a 
techno record, the same riff surfacing again 
and again, strange and obsessive. In the 
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middle of all this, Akin grabs the mike and 
announces the “Irdialani national anthem.” 
“Stand up!” he shouts at the world on the 
other end of the connection. “Stand up!” 
Then he charges into the other room, where 
a group of us are doing some hanging out. 
“Stand up, damn you! Show some respect.” 
Nonplussed, we find ourselves on our feet. 
After a few moments of respectful silence, 
we sit down again and resume hanging out. 

This is an average night at InterFACE. 
Everyone who comes through the door with 
a bag of records seems to bring along their 
own brand of madness. There’s the Gabba 
crew, who specialize in “headwound” 
techno. This is even more intense than 
“nosebleed” techno, which they also claim 
to dominate. It runs at up to hundreds of 
beats per minute and consists mostly of 
a thudding kick drum. There are the boys 
from Clear Records, who can seamlessly 
mix Miles Davis into electronic music so 
that you think the two are part of the same 
thing; there are the junglists, who spend 
their time huddled in enormous Tommy 
Hilfiger jackets, burning reefers and nod¬ 
ding their heads to the beat; and there is 
the ambient crew, which turns up for its 
6 a.m. slot in an advanced psychedelic con¬ 
dition, but still somehow manages to pull 
off a blinding set. These are the disparate 


export, and earlier this year he invited 
chart-toppers Oasis to 10 Downing Street 
to chat. For the nation’s clubbers, who 
are used to fleeing from police and being 
accused of all manner of antisocial behav¬ 
ior, from encouraging drug addiction to 
ruining the countryside, it’s all too surreal. 
Meanwhile, the pirates, who definitely do 
not fit in with Blair’s vision of the New 
Britain, keep driving things forward. 

Cleveland Watkiss, MC and producer for 
Project 23, a band whose fusion of jungle 
and jazz is on the cusp of mainstream suc¬ 
cess, says pirate radio is a vital network. 
“Sometimes a pirate is the only place you 
can find out what’s going on in your area 

- who’s putting on clubs, who’s making 
records, what’s happening on the week¬ 
end. From the underground comes every¬ 
thing. The entire history of black music 

- even jazz back in the ’20s - was an under¬ 
ground thing.” 

Indie labels and pirates unite 

The UK has hundreds of independent 
record labels, but only a limited number 
of legal radio stations (194 throughout 
the British Isles, ranging from talk-radio 
channels in rural Scotland to the five 
big nationals run by the BBC). This 
makes it difficult for a small label with 


The pirate vibe is reminiscent of the computer 

hacker ethic. The same finger held up to authorities. 
The same consuming belief and passion. 


faces of the other London underground, 
the one that doesn’t run tube trains. 

Stephen Jones, who runs a Web site that 
monitors pirate radio activity, estimates 
that about 40 pirate stations broadcast in 
Greater London alone. And as the demand 
for dance music increases, so does the need 
for pirate radio. The dance culture is now 
a significant sector of the UK economy, with 
a turnover running into the billions. Prime 
Minister Tony Blair has started to make 
speeches praising UK music as a successful 


a tiny budget to compete for airplay. 
Bridging the gap very nicely, pirate sta¬ 
tions have become the main conduits 
through which underground music can 
break into the mainstream. Bristol, in 
the west of England, is a perfect example 
of a city whose thriving underground 
music scene has spawned international 
talent. Local groups such as Portishead, 
Massive Attack, and Tricky have all hit 
big-time sales after local pirates gave 
them much-needed airplay. 


Even music PRs, off the record, admit 
they support pirates much as they would 
legal stations, sending them new releases 
and keeping them informed. 

“We’ll always help out pirates,” says a 
publicist for a large London label who 
doesn’t want to be named because of her 
work with legal, mainstream stations. “It’s 
difficult to liaise with pirates, as they often 
disappear,” she says. “Your only contacts 
are mobile phone numbers, but they’re 
essential to the scene.” 

So the pirates are an integral part of 
British popular culture. In many ways, the 
pirate vibe is reminiscent of the computer 
hacker ethic. The same finger held up to 
the authorities, the same consuming belief 
and passion. Mad Ash started off in pirate 
running a hardcore station in 1991. Over 
the following six years, he set up a variety 
of stations, dealing with the many hassles 
(“It’s a 24-hour-a-day job”) to stay on the 
air. “It costs at least £400 (US$650) a week 
to keep a pirate radio station running,” Mad 
Ash explains. “That’s how much equipment 
you lose in raids. 

“But then again, they’re just blokes doing 
their job,” he adds with an equanimity that 
belies the frustration with the busts, court 
appearances, and surveillance and the hun¬ 
dred other varieties of grief pirates are 
likely to have at the hands of the men from 
the ministry. In a typically British manner, 
pirates and DTI officers retain a cool but 
polite relationship. At one point there was 
even known to be a regular day when gov¬ 
ernment busts would happen. But that 
relationship can quickly sour. Mad Ash 
is scornful of the pirates who ruin it for 
the rest - the amateurs with poorly built 
kits that interfere with air traffic control, 
those who block legal stations’ frequen¬ 
cies, who physically threaten DTI inspec¬ 
tors, who trash buildings in an effort to 
secrete their equipment. 

A basic case of economics 

At this point, business types may find 
themselves scratching their heads. If 
there’s genuine demand for this music, 
surely a commercial enterprise can give 
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the people what they want. Why, in short, 
should pirate radio have to exist at all? 
The reason more pirates haven’t made it 
into legal broadcasting is less X-Files and 
more economics. 

The explanation is quite simple. Radio 
spectrum is scarce, and, like any sensible 
landlord, the British government is inter¬ 
ested in maximizing revenue. So a Greater 
London FM license, for instance, can cost 
as much as £73,000 (about US$120,000) a 
year. On top of that, the legal radio opera¬ 
tor must pay a fee to the Performing Rights 
Society (the body that administers British 
musical copyright). To recoup this money, a 
station must sell advertising. To sell adver¬ 
tising, the station must have a definable and 
commercial musical policy that advertis¬ 
ing buyers can recognize and match up to 
the demographic of the people they are try¬ 
ing to reach. Advertisers will always push 
in the direction of populism, since, under¬ 
standably, they just want to sell their prod¬ 
uct to as many people as possible and have 
no reason to be interested in experimenta¬ 
tion, artistic integrity, and keeping the faith 


with the folks from the neighborhood. 

London-based recording artist Daniel 
Pemberton underscores the dangers of 
commercialism. “The difference between 
the underground and the mainstream is 
that 9 times out of 10, the underground 
folks are doing what they do because 
it’s something they love and care about. 
As soon as it becomes mainstream, money 
is involved and people get into it for all 
the wrong reasons. At the end of the day, 
the music suffers because people aren’t 
trying anything different.” Although Pem¬ 
berton believes that about 75 percent of 
the music-buying population is easily 
manipulated through hype and advertis¬ 
ing, there’s another 25 percent who think 


for themselves. “They’re the ones who 
want to choose, not have choice forced 
upon them.” 

On BBC Radio One and Kiss FM, the two 
most influential British music stations, a 
compromise has been reached. During the 
day, playlists reign supreme. In the evening, 
DJs have more freedom to experiment, with 
specialist shows catering to many of the 
types of underground music beloved of the 
pirates. It’s not a bad arrangement, and 
independent records do get played, but one 
hour once a week is not a lot of air time, 
especially in the fractious and faction- 
ridden world of British dance music, where 
adherents of one genre often refuse to soil 
their ears with productions of another. 

The boom-and-bust cycle 

Pirate culture rejects advertising and 
playlisting not just out of some righteous 
purity, but because allowing DJs freedom 
of expression is the way new musical 
styles arise - and in the fast-moving 
world of electronic music, evolution is 
everything. Consider the story of jungle 


music. For several years, this hyperspeed 
offshoot of early ’90s rave music (think 
hip-hop rhythms on crystal meth) was a 
byword for bad taste. Nurtured entirely 
by suburban warehouse parties and pirate 
radio, the music developed, despite being 
ignored entirely by the mainstream media. 
Then suddenly in 1994 jungle became 
fashionable. Soon every pop and rock 
band was hassling its record company 
to give its music jungle remixes, cashing 
in on the genre’s newfound radical chic. 
Three years later, in the UK at least, 
the frenzy has peaked. The latest people 
to jump on the bandwagon are no less 
than Eric Clapton and David Bowie - 
a true signal to the underground that 


the style is dead. Meanwhile rumors of 
something called “speed garage” are per¬ 
colating into the overground media, and 
stations like Freak FM have popped up on 
the FM dial to cater to the trend. And so 
the wheels turn. 

This boom-and-bust cycle is the lifeblood 
of the popular-music industry. You could 
think of the pirate scene as the industry’s 
R&D wing, a research program that’s work¬ 
ing overtime. The number of musical styles 
seems to be doubling faster than computer 
processor speeds, governed by some as-yet- 
unknown dance-floor version of Moore’s 
Law. The Net will speed up this research 
work even further. When musicians in 
Japan have instant access to the ebbs and 
flows of the UK underground (and vice 
versa), the rate of innovation will increase 
exponentially. Techno music, ignored by 
most of the United States, is a US inven¬ 
tion, developed in the early ’80s by pro¬ 
ducers in Detroit and New Jersey. Fifteen 
years later, you can hear variations of the 
Detroit electronic sound in bedroom pro¬ 
ductions coming out of everywhere from 
Israel to South Africa - in fact, anywhere 
the basic home-studio setup of PC, sam¬ 
pling software, and keyboard controller 
has found its way. 

The underground music played on Inter- 
FACE is made by people in small studios 
and distributed via a network of shops, 
clubs, and DJs. Most wealthier cities in 
the world have this network, but it’s essen¬ 
tially a local affair. That’s where the Net 
really comes into its own. 

It’s also why Mad Ash was so excited to 
meet digital entrepreneur Adam Laurie. 
Laurie is the man behind InterFACE’s 
online presence. Through his West London 
company AL Digital, Laurie has access to 
the technology that allowed Mad Ash and 
Plug to bring the underground to the whole 
world - without having to worry about the 
law. In his office, Laurie proudly displays 
some shell casings - souvenirs from Sara¬ 
jevo, where he went last year to set up the 
city’s first postwar Web server. 

Laurie has provided InterFACE with free 
equipment, server space, and bandwidth 


When artists in Japan have access to the 
UK underground (and vice versa), 
the rate of innovation will increase exponentially. 
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and has brokered a deal with RealAudio 
that includes free streams. He’s convinced 
that the pirate style, combined with digi¬ 
tal delivery, will add up to the media of 
the future. InterFACE’s impressive roster 
of British underground DJs is a potential 
gold mine at a time when the US is just 
waking up to techno and when many people 
in the States have no way of getting to hear 
the music. The only catch is the relatively 
undeveloped state of the British commu¬ 
nications infrastructure. InterFACE con¬ 
nects to AL’s headquarters via ISDN. It’s 
not distributed there; it’s pumped under 
the Atlantic on a 2-Mbit pipe. The Real- 
Audio is sent out to listeners from a hub 
on the East Coast of the United States. 
Why? The bandwidth InterFACE has access 
to in the States, Laurie explains, would, 
if you bought it off the shelf in the UK, 
cost about £500,000 (US$800,000) a year. 
“Even if you took a 2-Mbit pipe in the 
UK and dedicated it to RA,” says Laurie, 

“it would cost £100K (US$160,000) a year, 
and you’d only get enough bandwidth for 
125 simultaneous listeners.” With band¬ 
width prices this high, it’s not exactly the 
economics of a media revolution. British 
listeners also have to pay local phone 


Radio Authority to broadcast via satellite, 
thereby bypassing the bandwidth restric¬ 
tions entirely. Pemberton agrees that the 
momentum is building. “InterFACE is one 
of the most exciting projects on the Inter¬ 
net. As music has evolved, more and more 
niche markets have grown up. There is no 
longer one dominant musical force like 
there was with rock music. However, this 
change still has yet to reflect itself properly 
in mainstream media. By giving people 
access to tools that allow them to broad¬ 
cast to others without having to go through 
the usual hierarchical channels, things 
will happen faster, and people will be able 
to hear the music they want to, when they 
want to.” 

Net broadcasting also allows indepen¬ 
dent record labels with little or no inter¬ 
national distribution to compete with the 
giant global media companies. And, for 
the moment at least, the authorities aren’t 
going to beat down your door for running 
a Web station. 

That moment, however, might be short¬ 
lived. Already, the copyright protectors 
are beginning to break out into a cold 
sweat. Mark Isherwood, director of new 
technology for the Mechanical Copyright 


Net broadcasting is the great leveler. It allows 

small record labels with no international distribution 
budget to compete with the giants of global media. 


charges, which means that for them, Inter¬ 
FACE isn’t “free to air” like other forms 
of music media. 

Despite this drawback, Laurie is con¬ 
fident that, even if the UK lags behind 
technologically, the pirates are beginning 
to make a global mark. The InterFACE 
site alone is notching up thousands of 
listeners every evening, mostly from the 
US, where there’s a hunger for the music 
and relatively few outlets. Mad Ash, Plug, 
and Laurie are putting out live broadcasts 
90 hours a week via ISDN. They have also 
secured a lease from the government’s 


Protection Society/Performing Rights 
Society Alliance, is one of the people who 
has to do the impossible - try to enforce 
old media copyright rules in the face of 
this new breed of high tech buccaneers. 
“It’s a gray area,” he admits, emphasizing 
that as far as the Alliance is concerned, 
Internet pirates are still on the wrong 
side of the law. “Anyone broadcasting 
audio over the Net is probably breaking 
all sorts of laws.” 

But there doesn’t seem to be much the 
organizations can do, apart from develop¬ 
ing relationships and issuing short-term 


experimental licenses. It’s unclear why 
Isherwood expects Net pirates to come 
forward and be licensed voluntarily, and 
he ultimately hints that the problem won’t 
be solved without a radical rethinking of 
the whole idea of copyright. “I believe 
there will have to be a change of emphasis 
in the way rights are licensed to deal with 
a global environment,” he says. “You can¬ 
not allow a whole marketplace to become 
a culture of infringement while you wait 
for the law to catch up.” 

September 1997. In typical pirate fashion, 
events have moved fast since the begin¬ 
ning of the summer. Plug and Mad Ash 
the odd couple have turned into Plug and 
Mad Ash who want nothing to do with each 
other. The old euphemism of “artistic dif¬ 
ferences” goes some way toward explain¬ 
ing things, though “violent personality 
clash” might be a more accurate descrip¬ 
tion. Accusations have been flying fast. 

But in a world without bandwidth restric¬ 
tions, the divorce has a positive effect for 
listeners. InterFACE has split into two 
separate channels, both accessible from 
www.pirate-radio.co.uk/. Mad Ash has 
kept the old name and a roster of old-time 
pirate DJs. He’s determined to keep the 
pure radio vibe alive on the Net. Plug, 
meanwhile, has formed the Global Chan¬ 
nel, approaching the rising stars of the 
underground dance scene and putting 
together a program of talent from across 
the musical spectrum - not just house 
and jungle, which always formed the 
staple of the pirate diet. He’s also started 
to broadcast from a swish Internet cafe 
in London’s Soho party district. Visiting 
DJs from the US, Europe, and Japan are 
doing guest sets. 

While Mad Ash has opted to be faithful 
to his radio roots, Plug, in broadening his 
base and making international connec¬ 
tions, seems to be the one who’s better 
adapting to the online world. Plug has 
also signed a deal with the fashionable 
Japanese techno label Sublime and is on 
his way to being acknowledged as an 
artist in his own right. 
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"Mr. Jenkins wonders 
if future technology 
will eliminate 
the need to stir his 
martini by hand" 



Meanwhile, the InterFACE model has 
been catching on fast in Britain. Gaialive 
(www.gaialivexo.uk/), run by Mr. C - 
a member of the pop band The Shamen 
and part owner of The End, one of Lon¬ 
don’s top nightclubs - has just started net- 
casting. London superclub The Ministry 
of Sound has opened its own 24-hour 
mainstream dance station, while various 
commercial radio stations have started 
offering sound feeds from their sites. 

And, not surprisingly, Richard Branson 
is getting in on the act; reps from his 
VirginNet have been spotted at the Global 
Cafe checking out Plug’s Web broadcasts. 

As for good old radio spectrum, a rash 
of in-car route finders and other such fre¬ 
quency devices are flooding the market, 
making the airwaves even harder to come 
by. All the more reason why the Web is the 
natural next step for Britain’s finest musi¬ 


cal innovators. Mad Ash certainly knows 
what’s coming. “This is the future. It’s so 
deep,” he says in his strong London accent. 
“Communication around the world. Com¬ 
munication without prejudice - it’s what 
I’ve been looking for for a very long time. 
What about if we said to ourselves, 'Let’s 
have a free party for the year 2000’? How 
many people would turn up and meet each 
other and say, 'Cor, I didn’t know you was 
black, I didn’t know you was 84 stone, 

I didn’t know you didn’t have no legs.’ In 
here, everyone is equal. That’s the beauty 
of it. They live their normal lives, but as 
soon as they get onto the other side of 
the screen, they’re rebels - and the atmo¬ 
sphere is good.” ■ ■ ■ 


Hari Kunzru (hari@dircon.co.uk) is a Lon¬ 
don-based freelance writer and a regular 
contributor to Wired. 


Join the Pirate Network 

Where to go for the sound of the underground. 


Kiss: (www.kissfm.co.uk/) The ex-pirate out¬ 
fit that became the UK's first legal dance 
music station. 

BBC: (www.bbc.co.uk/) Auntie Beeb's own 
brand of entertainment. 

The Free Radio Network: (www.frn.net/) 
The best pirate radio resource on the Net. 

A mine of information on everything from 
transmitter power to the history of radio. 

LoK: (www.loknet.demon.co.uk/guides/radio 
Zpir8.html) British nethead jungle label LoK 
maintains a tuning guide to pirate stations 
in the UK and the rest of the world. 

Irdial-Discs: (www.ibmpcug.co.uk/-irdial/) 
Purveyors of extremely experimental music 
(recordings of solar radiation, anyone?), 
and freedom-of-information activists. Irdial 
broadcasts on InterFACE and doesn't accept 
email unless it's PGP'd. Great page for links. 

Sublime: (www.musicmine.co.jp/label 
/sublime/) Internationally acclaimed label 
set up by Wired Japan cover star Ken Ishii. 


Asphodel: (www.asphodel.com/) The New 
York label that introduced illbient sound 
to the world. 

Plus 8: (www.plus8.com/) Plus 8 founder 
Richie Hawtin is a master in all realms of 
electronic music. 

R&S: (www.rsrecords.com/) The R&S label 
is one of the three famous Belgian exports. 
(The others areTintin and Hercule Poirot.) 

Sahko: (www.sci. fi/~phinnweb/sahko/) 
Probably the coolest label anywhere (both 
in the sense of being hip and of being located 
far too near the Arctic Circle), known for scary, 
minimalist techno and weird Finnish lounge- 
core personality Jimi Tenor. 

Hyperreal: (www.hyperreal.com/music/) 

A great musical resource on the Web. 
Hyperreal maintains a huge archive and 
lots of links to everything to do with elec¬ 
tronic music, dancing, and drugs, as well 
as access to hundreds of hard-to-track- 
down underground labels. 
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Peters Provocations 

Ever wondered what business guru Tom Peters 
tells CEOs in his high-priced corporate seminars? 
(We've just justified your purchase of Wired.) 



L et’s give a warm welcome to the guru 
of business gurus. The former academic 
who has sold more than 3 million manage¬ 
ment books. The corporate oracle who deli¬ 
vers some 100 seminars and gold-plated 
talks each year. The globe-trekking fast 
talker with a candid sound bite for every 
executive occasion. Tom Peters! In a string 
of books starting with 
In Search of Excellence 
(1982), coauthored 
with Robert Waterman 
Jr., Peters has broad¬ 
ened and amplified 
his message of the 
incredible human 
dimension of busi¬ 
ness. He went from 
excellence to chaos 
(Thriving on Chaos , 
1987), to liberation 
(Liberation Manage¬ 
ment , 1992), to wow 
(The Pursuit of Wow!, 
1994), each book fur¬ 
ther turning up the volume, humor, and 
exclamation points (!!!). Taking his own 
advice to get out and do stuff, Peters started 
a textile design and import business in 1995. 
Now he’s peddling his latest tome, The Circle 
of Innovation (1997). Innovation!! He’s talk¬ 
ing about Shivas in the boardrooms! He’s 
talking skunkwork theology! He’s hurling 
insults at CEOs!! He’s calling you a nitwit 
and your competitors big shit!!! And he 
is right! He’s screaming IN CAPITAL LET¬ 
TERS! Heeeeeeerrrrrrre’s Tom ... 


By Kevin Kelly 


Pump up the volume: 
The world's bestselling 
business book author 
just gets wiser - and 
louder-with age. 


On what's new 

It is the arrogance of every age to believe 
that yesterday was calm. 


On whether technology drives the world 

One is foolish not to be mostly a technolog¬ 
ical determinist. I’m about an 86.5 percent 
technological determinist. The genie does 
not go back in the bottle - period. 

On anticipating technological S curves 
The problem is, you can only draw a good 
S curve 20 years after the fact, when it does 
you no good whatsoever from a decision¬ 
making standpoint. When you’re there, all 
the signals are ambiguous. You have abso¬ 
lutely no idea whether that 90-degree twist 
you know is coming is one step, two steps, 
or five steps ahead. 

On the biotech revolution 
My greatest delight is that I won’t have to 
be around for this one. There is no way in 
hell that the truly unbalanced maniacs of 
the world are not going to want to do awful 
things with this stuff. The mere fact that 
polls say 20 to 30 percent of people want 
to clone themselves shows how insane 
this is. 

On whether new technologies are likely 
to destroy the environment 

You’re definitely interested in clean when 
you’re rich. 

On why people buy Dilbert 

Sadly, the General Motors of the 1960s con¬ 
tinue to exist in the PG&Es of the ’90s. 

On the "brand of you" 

Can everybody be special? Yes. I don’t have 
any question about that. Will everybody 
be? Only Mother Teresa and George Gilder 
think so. The notion that we’re going to 
have this lovely democracy in which there 
will be 6 billion one-person nation-states 
and peace on Earth is total crap. Humans 
being human, and the notion of individual 
perfection being as elusive as ever, I’d say 
don’t hold your breath. 
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On the global economy 

I just got back from Zimbabwe, where 
FedEx has gone from three people to 225 
people in the last three years. That’s extra¬ 
ordinary exponential growth. I gave my 
standard Tom Peters speech to local execs 
there. I said, “You want to be part of the 
global revolution? Nobody will put up with 
shit anymore. You’ve got to play the ‘just 
in time’ game ... or else.” 

On India and China 

I have never seen a country with more 
entrepreneurial energy than India. Every¬ 
body is up to something. But the 25-year- 
old Indians are thoroughly pissed off at 
China’s greater attraction of foreign inves¬ 
tors. Indians understand contracts. They 
have the rule of law. The Chinese have 
no written laws. Contracts don’t mean shit 
there. Yet, anything can be done overnight. 
As extraordinary as the improvements in 
India have been since 1993, it is still ludi¬ 
crously bureaucratic. China is moving so 
much faster because it wasn’t handicapped 
by the British. 

On the lag effect 

All of economics is about the lag effect. 
The difference between a Keynesian and 
a Friedmanite is whether you think a policy 


liberal who hated bankers. But it is the 
mix of highly organized financial infra¬ 
structure and relative craziness in the 
United States that’s made us so successful. 
The major banks, the venture capitalists 
on Sand Hill Road, the doctors and dent¬ 
ists willing to invest in harebrained start¬ 
ups - that doesn’t exist in a lot of places. 
On the rise of the West 
The West was born 500 years ago when 
Europe broke free of the centralized con¬ 
trol of the Roman Catholic Church. The 
resultant decentralized, disorganized model 
served us phenomenally well from 1500 to 
1850. But in 1850, the US entered into the 
era of transcontinental railroads and big 
centralized enterprises. We invented Wall 
Street because these organizations needed 
more money than anyone had needed 
before. From then until 1980, it was a dif¬ 
ferent world. My hypothesis is that 1850 
to 1980 will be seen as a 130-year anomaly 
that is now coming to a total end. 

On Abraham Lincoln's marketing savvy 
I just finished reading a Grant biography. 
Most interesting was Lincoln’s decision 
in the first years of the Civil War not to 
talk about slavery, because no damn white 
Northerner was going to fight for black 


The industrial era is a 130-year anomaly 

of centralized organization that is now 
coming to a total end. 


will take six months or 24 years to achieve 
its full impact. There is no question that the 
Industrial Revolution was liberating for an 
astonishingly high percentage of human¬ 
ity. The problem is the fucking lag effect. 
We had to have 250 years of mess along 
with liberation: World War I, World War 
II, the Holocaust, and the Cold War. You’ve 
got to be hopelessly naive not to expect 
the equivalent as we start the second mess, 
the Information Revolution. Only this time 
maybe we won’t be quite as lucky. 

On bankers 

For years and years, I was the mindless 

BOB 


slaves. Lincoln picked the exact moment 
at which the populace was getting tired 
of preserving the Union to go into the more 
messianic role of freeing slaves. I just love 
that because it’s the old copy line: To lead 
the masses, find out where the hell they’re 
running and get two steps ahead of them. 
On why so many companies in In Search 
of Excellence are no longer excellent 
You mean like Atari or Wang? Beats the 
hell out of me. Many things happened. In 
Search of Excellence was probably a pretty 
good book for its time. In bad times, people 
turn to cosmetics and Disney movies. The 
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book happened to be launched the week 
that unemployment in the United States 
hit double digits for the first time since the 
Great Depression. Waterman and I named 
names. We came along and said there are 
American companies that work. We were 
the American antidote. We got some stuff 
right, but we missed so much. You won’t 
find information technology or globalism 
in the index. Yet, the odd thing is that the 
eight principles we teased from the data 
were roughly right. 

On being wrong 

My proudest accomplishment is that any¬ 
body with a positive IQ regularly accuses 
me of being totally inconsistent. I couldn’t 
be happier. In 1982, companies were 
inwardly focused. Their attention was 
focused on ass-kissing the bureaucrats in 
the Chevron Tower. Waterman and I said, 
“Go out and listen to your customers.” It 
was exactly right in 1982, and it’s exactly 
wrong in 1997. You have to ignore market 
research. When someone asked Chuck 
Williams, the Williams-Sonoma founder, 
“What’s your secret for success?” he said, 

“I only bought what I liked. Fortunately, 
a lot of people liked what I like.” But for 
every Chuck Williams, there are 29 total 
maniacs who are in touch with nothing 
whatsoever. The average restaurant owner, 
the average software or hardware com¬ 
pany owner, could learn a hell of a lot 
in 1997 by reading about IBM in 1981. 

On Microsoft's Achilles' heel 
Microsoft is theoretically a decentralized 
structure. But the fact that Bill Gates could 
turn a battleship that size around in liter¬ 
ally months - toward the Internet - may 
mean that it is really a hypercentralized 
organization. Microsoft is in absolute dan¬ 
ger in that regard. 

On the value of small companies 
The least innovative companies in America 
are small companies. The problem with the 
average small firm is that it was started by 
a lower-middle-class kid who never had 
more than 17 cents. Suddenly his bank 
account has US$400,000. He’s covered in 
the local press. He makes the mistake of 
thinking he knew what he was doing, when 


he actually just got lucky, and so he con¬ 
tinues to try to replicate the experiment. 
There are very few nonautocratic small 
companies. This means the small company 
can hire Looney Tunes employees and gen¬ 
uinely weird people. Taken together, the 
total population of small companies is the 
most innovative thing going in American 
business. 

On the forgetting organization 

I’m totally opposed to the learning organi¬ 
zation idea. I argue for the forgetting orga¬ 
nization. You get droids when you have too 
much training and too many people think¬ 
ing and learning in the same way. 

On research institutions 
The role of a Hewlett-Packard or a Xerox 
PARC in life is to hire a lot of really great 
people, the most important of whom will 
become rabidly pissed off because of the 
boring bureaucratic nature of the place. 
They’ll leave and take their ideas with 
them. These places are great training 
grounds, great boot camps. 

On the value of organizational destroyers 
Every organization from six to 60,000 
people needs a Brahma, a Vishnu, and 
a Shiva - a creator, a preserver, and a 
destroyer. And you need those tensions 
simultaneously. The problem with the 
average-size corporation is that eventu¬ 
ally the preservers take over and stagna¬ 
tion sets in. You need to protect the Shivas, 
the destroyers. 

On creativity 

For every nauseatingly long day of work, 
Nick Park, the guy who creates the Wallace 
& Gromit animation series, makes a total 
of four seconds of finished product. Four 
seconds! Such devotion to craft is highly 
unusual today. One of the great paradoxes 
and madnesses of this age - which puts 
more of a premium on creativity than any 
other age in recent time - is that we don’t 
have significant doses of time to be crea¬ 
tive. Intensity does not breed creativity. 

On the origins of innovation 
Innovation comes when the wrong prod¬ 
ucts are used by the wrong people in the 
wrong way at the wrong time. That’s the 
nature of great successes. 
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On whether Bill Clinton or Bill Gates 
will have a greater impact on the US 

Neither. The mere body composed of jil- 
lions of cells called “Bill” is not the point. 
It’s the Gates-wanna-be and Clinton-wanna¬ 
be phenomena. Right now, the Gates phe¬ 
nomenon is having more of an impact than 
the Clinton phenomenon. 

On digital libertarianism 
I don’t think it’s centered around the digi¬ 
tal crowd. I’ve long prided myself on being 
- besides Warren Buffett - the only Demo¬ 
crat businessperson in America, and on 
being a quasi-libertarian. I assumed that 
I was only one of a select few. Then four 
or five years ago, the Stanford University 
alumni magazine published this very well- 
done survey of Stanford and Harvard 
alumni. To my great dismay, I was dead 
center in the crowd. I just hated it. Part 
of my problem is that whenever I read the 
ballot propositions, I’m always appalled 
by the Libertarian position. They aren’t 
libertarian. They are anarchist. 

On his life's mission 

When Robert McNamara was a captain in 


panies. Its success was due to its wonder¬ 
fully decentralized organization that later 
went through seven years of centralization, 
followed by a period led by a renegade 
executive who lived out in the boondocks, 
and then another era headed by a former 
chairman who held onto a billion dollars’ 
worth of stock, kept his ear to the ground, 
and parachuted back in to the company 
at exactly the right moment. What can we 
learn from this? Not a fucking thing, except 
it’s really great to be lucky. 

On his reading habits 
The most important thing I read on a reg¬ 
ular basis is the Life section, section D, of 
USA Today. It’s not as embarrassing as read¬ 
ing tabloids like the National Enquirer , but 
the trend stuff going on in section D is a lot 
more predictive of what’s going to happen 
five years from now than The Wall Street 
Journal. 

On being an old fart 

I’m 54, and what I say is total bullshit. 

I am one of those monks working on the 
illumination of a scroll at the advent of 
the printing press. Seventeen-year-olds 


The only way to survive is to do shit and see what happens. 

You just have to have enough shit going on 
that some big shit happens. 


the US Army Air Corps in 1943, the organi¬ 
zation was enormous. It didn’t know where 
all its planes were parked. McNamara and 
his whiz kids did great work teaching the 
Army Air Corps to know where the fucking 
planes were. So I do have to give the group 
credit for that. But, unfortunately, what 
they implemented became dogma. And 
as the world became more chaotic, those 
centralized models were no longer appropri¬ 
ate. My entire life is an effort to exorcise the 
demon of Robert McNamara from society. 
On his role models 

I first studied about Hewlett-Packard in 
1979.1 know its story in great detail. It 
went from being a technical company to 
a legendary success, a model for other com¬ 


don’t have the language I have. They don’t 
have the basic scientific training. They’re 
completely inarticulate about what they’re 
doing. But they are doing it. 

On what he tells executives at his high- 
priced seminars 

The only way to survive these days is 
to do some shit and see what happens. 
Every now and then you do shit that, for 
reasons that are completely unspecifiable, 
turns out to be big shit, as opposed to little 
shit. You just have to make sure there is 
enough shit going on that some big shit 
happens. ■ ■ ■ 


Kevin Kelly (kk@well.com) is Wired’s 
executive editor. 
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Freedom from Choice 


By Andrew L. Shapiro 


"Should we suppress an inves¬ 
tigation for fear of opening 
Pandora's box? It might be 
justified if we could convince 
ourselves that our current 
belief environment, myth- 
ridden or not, was clearly a 
morally acceptable, benign 
environment. But I submit 
that it is clear that it is not. 
Those who are worried about 
the costs threatened by this 
unasked-for enlightenment 
should take a hard look at the 
costs of the current myths." 

- Daniel Dennett 


"Truths no longer interesting 
become lies." 

- Isidore Idou 


The vision of personal liberation via interactive technology pro¬ 
claims that more choice is always a good thing.The Net allows indi¬ 
viduals to make decisions that were once largely made by others: 
what news and entertainment we're exposed to, how we learn and 
work, whom we socialize with, and even how goods are distributed 
and political outcomes are reached. The appeal of all this, as a hacker 
once explained to author Steven Levy, is clear:"You could be God." 

The real revolution of our time, then, is not just a communications 
revolution or an information revolution. It is a control revolution - 
a radical shift in who makes choices about information, experience, 
and resources. Increasingly, we will. 

But can the pendulum swing too far? Enthralled as we School 
should be with the idea of taking power from corrupt 
politicians, price-inflating middlemen, and sensational- 
istic media conglomerates, the free-market ideal of individual empow¬ 
erment has its limits. Not just from the perspective of democracy or 
society at large, but from the self-interested view of each netizen. 

Start with commerce. The promise of friction-free capitalism, with 
its circumvention of brokers and distributors, is that consumers will 
have unlimited opportunity in the marketplace.The bounty of limit¬ 
less choice sure sounds good, but the more we take on the duties 
once performed by intermediaries - say, screening for quality - the 
more burdened we will be. 

Next, take news. Personalization lets us choose what we read, hear, 
and watch. But, while bypassing established editors and producers 
may give us coverage more to our liking, we must be extra vigilant to 
ensure the information is accurate. The more we try to manage the 
flow of raw facts, the harder this will be. And as we narrow our hori¬ 
zons, we may deprive ourselves of opportunities - to learn and to earn. 

Finally, politics. Using new media to organize or to influence elec¬ 
tions and legislation is liberty incarnate. But when it comes to decid¬ 
ing complex policy questions, do we really want lawmakers to defer 
completely to the choices we make by push-button voting online? 
Who among us would have the patience, let alone the expertise, to 
scrutinize, say, a thousand-page budget bill before an online referen¬ 
dum - when these votes might occur weekly or even daily? 

Even putting aside questions of the individual versus society, living 
well in the digital age means more than having complete dominion 
over life's decisions. Rather, freedom is a balancing act that requires 
knowing when to relinquish authority - to other humans, not agents 
or bots.Too much control prevents us from seeing possibilities beyond 
our immediate desires. Too much order stifles the healthy chaos, the 
restlessness, of a truly open mind. 

The new individual control makes each of us, in a sense, CEO of a 
personal corporation called Life. We're free to make choices about 
every detail. But as any seasoned executive will tell you, the boss 
who refuses to delegate will be not only unhappy, but unproductive. 
Political representatives, cultural gatekeepers, and commercial mid¬ 
dlemen can make awful decisions on our behalf - but their judgment 
is generally pretty decent, and is almost always more reliable than 
what we could come up with in their absence. 


Suddenly, education is more 
than a political hot button - 
it's one of the information 
industry's hottest new growth 
markets. Disney, for example, 
has been diversifying into 

Bells and Whistles 

By David Shenk 

"fun-filled learning" on the 
Web, "edutainment" CD-ROMs, 
and high tech Club Disney 
multimedia centers whose 
business plan includes high- 
volume student traffic during 
school-day "field trips." Educa¬ 
tion Technology LLC, another 
major new edutainment out¬ 
fit, is being backed by formi¬ 
dable profit seekers Larry 
Ellison and Michael Milken. 

There is nothing inherently 
wrong with trying to make 
education fun, of course. It's 
almost impossible to learn in 
the absence of inspiration. The 
problem comes when we start 
pretending that good old- 
fashioned diversion can, with 
a few new charts and quizzes, 
easily be converted into some¬ 
thing worth learning. We cer¬ 
tainly want tomorrow's chil¬ 
dren to have more than a 
Mickey Mouse education. 

David Shenk (dshenk@bigfoot.com) is 
the author of Data Smog and a columnist 
for HotWired's Synapse. 
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Real individual power, then, means knowing when to make choices 
yourself and when to trust others to make them for you. As we enter 
an age of limitless options, we should remember that some degree of 
freedom from choice can be as liberating as choice itself. 


Andrew L. Shapiro (ashapiro@interport.net), a Fellow at Harvard Law School's 
Center for Internet & Society, is working on a book for The Twentieth Century 
Fund on the politics of new media. 


"My brain is so wired, and 
the clouds are weeping." 
- Bob Dylan 


Culture Incorporated 


By John S. Couch 


"What constitutes responsible 
behavior depends a lot on the 
time scale you value. Our prob¬ 
lem is that there is only one 
market in society where we put 
a numerical value on the future, 
and that is the cost of capital. 
As there is no other number 
available, this one becomes 
terribly influential. And it is 
not future friendly." 

- Kees van der Heijden 


Microsoft's area code just 
changed from 206 to 425. 
Netscape's changed from 415 
to 650. Each time some place 
has its area code changed, the 
resulting dislocation wastes 
tens of millions of dollars in 
conversion costs and inconve¬ 
niences hundreds of millions 
of callers worldwide. 

Of course, we need new area 
codes: the old ones are filling 
up. But instead of cutting 
today's codes into smaller and 
smaller pieces, we should bite 
the bullet, overlay the new 
area codes on top of the old 
ones, and adopt 10-digit dial¬ 
ing for all local phone calls. 


Globalization, like technological change, is often perceived 
as an agent of homogenization, dilution, even destruction. 

These fears have some validity, particularly where globali¬ 
zation translates as Americanization ... perhaps even more 
so, now that Disney and McDonald's plan to bring the 
Golden Arches inside the walls of the Magic Kingdom. Dis- 
neyfication, of course, is demonized even within the US. Yet 
anxiety about a global Big Mac Attack 

overlooks some basic truths about the Numerological Breakdown 

nature of culture in a digital world. 

The lines between high and low 
culture have long since disappeared, if they ever existed 
- the driving forces behind American mass culture are the 
icons produced by Madison Avenue and Hollywood. Today's 
master manipulators, as it happens, work at Wieden & Ken¬ 
nedy, not Andy Warhol's Factory, so we get Michael Jordan 
and Microsoft, rather than Marilyn and Campbell's Soup. 

This corporate pop culture, however, is anything but a 
unilateral emanation. We export Mickey Mouse and import 
Hello Kitty; we swap Nikes for Tamagotchis. Even the arche- 
typally American McDonald's hamburger takes on subtle 
new flavors overseas: a "Bigu Maku" in Tokyo's Roppongi 
district, for instance, is topped with shredded cabbage. 

The intercontinental drift of consumer culture is far from a simple 
back-and-forth. Osamu Tezuka, a postwar Japanese manga artist, was 
hugely influenced by classic Disney animation. His cartoon series Jan- 
garu Taitei in turn made something of a mark on the American mind 
in the 1960s, renamed Kimba the White Lion - and again in the '90s 
as an undeniable influence on the Disney blockbuster The Lion King . 

Ultimately, the migration of culture is not monolithic but mosaic, 
flowing over and around borders, washing away strict definitions, 
surging into new social spaces created by the tools of the age. Like¬ 
wise, the merging of culture and consuming images is nothing new. 

Just as commercialism propelled pop art in postwar America, the 
"floating world" that sprang from a dynamic merchant class in 17th- 
century Japan pumped both its styles and its subjects into the fortress 
of high art, informing everything from haiku to French impressionism. 


By Simson Garfinkel 

As area codes keep shrinking, 
more and more calls are effec¬ 
tively being dialed with 10 
digits anyway. The real ques¬ 
tion is whether we wish to 
adopt 10-digit dialing now, 
and save billions, or wait until 
our number comes up later. 

Simson Garfinkel (simsong@vineyard 
.net) writes about digital culture from 
area code 508. 
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Category: Drop the Herring, Dirtbag! 




Because of the origin of the phrase 
“Five-0” what would be a logical 
name for “Hawaii Five-O” in Alaska? 


Forget the book, Danno. Dial that little number 
there, and well give you a peek at our 
latest edition, YOU DON’T KNOW JACK Television. 
No cheesy salespeople, no B.S. It’s just a game. 


BERKELEY 


Like what you hear? Drop the phone, and pick up 
the CD-ROM, wherever irreverent software is sold. 
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Today's technology has created another floating world.The culture 
of this free-form realm is fluid, mutative, and global, and its aesthetic 
increasingly steals mindshare from its cinematic/televisual predeces¬ 
sors. Embracing individual initiative and industrial impera¬ 
tive more than ever before, this digital culture is synthetic 
and authentic incorporated. Did somebody say ? 


John S. Couch (jcouch@wired.com) shapes the pictures inside people's heads for 
Wired Digital; he also wrote "The Artist of the Future Is a Technologist" in this issue. 


Digital Revelation 


By Richard Thieme 


"The body is one of the things 
in which our true feelings 
are located, but it is not the 
only one. Least of all is the self 
limited to the body. A person 
literally projects or throws 
himself out of the body, and 
anywhere at all." 

- Ernest Becker 


A state of creative decline. 
Derived from archaeology, 
the term in its strictest sense 
describes excavations that 
over time reveal stylistic repe¬ 
tition rather than variation 
in artifacts such as pottery. 

In his 1948 text Anthropology , 
A. L. Kroeber intrepreted it 
more liberally, arguing that 
"this principle seems to apply 
almost equally to aesthetic 
activities, to intellectual ones, 
to politico-military or national 
fortunes, and even to major 
economic achievements." 
More recently, anthropologist 
Steve Barnett has used the 


Context determines content. So too with sacred space. 

Whether or not God exists, the mental artifacts we 
relate to transcendence do - call these symbols "gods." 

Though we can't say how the digital revolution will affect 
God, we can say how it might impact our gods. 

Look at previous shifts in communications technol- Pattern Exhaustion 
ogy.The gods worshiped in ancient oral communities 
vanished when their names were no longer invoked. 

It is no coincidence that the persons at the center of major 
contemporary religions - Moses, Jesus, Lao-tzu, Buddha - 
arose along with the emergence of writing. The invention 
of the printing press further extended the reach of these 
new, textual gods. Print enlarged the vocabulary of the 
community, and people could see themselves with greater 
subtlety.The gods, consequently, grew more subtle as well. 

Now digital media are generating digital gods. 

Digital gods are distributed deities, verbs and modifiers 
rather than nouns. As scenario planning has done for gov¬ 
ernment and business, digital gods will transform "the 
future" from a single state into a spectrum of possibilities. 

The future will become a function of our choice, emphasiz¬ 
ing human responsibility for cocreating the multiverse. At the same 
time, quantum mechanics will define our consensus reality in place 
of Newtonian laws. Spacetime infolding upon itself means gods will 
again play games with human beings, throwing dice with the universe. 

Digital gods will anticipate our mistakes and let us make them so 
we can learn.They will learn, too, and together we will climb a spiral 
of mutual transformation.The boundaries of individuals and commu¬ 
nities will grow more permeable.The myth of individualism will morph 
as we see that we cannot exist apart from our community life. 

Luminous constructs will define sacred spaces. Cathedrals of light 
like kaleidoscopes will turn with the wheel of the seasons. Beings of 
light will manifest themselves in shapes as transitory and fragile as 
ourselves. Compassion for that which is passing will elicit forbearance 
and gratitude.The digital world is a gift. Given. And we are grateful. 

Richard Thieme (www.thiemeworks.com/), a professional speaker and business consultant, 
writes Islands in the Clickstream, a weekly newsletter investigating the impact of technology. 


[definition] 

term to characterize Douglas 
Coupland's Generation X and 
the playing out of patterns 
in postmodernism. This wider 
definition might apply to 
everything from the rediscov¬ 
ery of Halston to the current 
chic of magazine redesign. 

- William O. Goggins 

Thanks to Gregory A. Finnegan of Har¬ 
vard's Tozzer Library and Steve Barnett, 
director of consumer strategic develop¬ 
ment at Citibank. 


"Phase 1: 

Identify the Market Leader 
Phase 2: 

Emulate the Market Leader 
Phase 3: 

Steal the Vision, Provide 
a Migration Path 
Phase 4: 

Integrate, Leverage, 
and Erode" 

- from Jupiter Communica¬ 
tions's "Microsoft Internet 
Strategy Report" 
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Young, 

ambitious 


is the 

Bob Guccione 
of the 1990s. 


Seth Warshavsky 
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From spartan 
accommodations 
in a nondescript 
brick warehouse, 
Warshavsky has 
built an interna¬ 
tional online sex 
empire. All told, 
Internet Enter¬ 
tainment Group 
Inc. has business 
arrangements 
with some 1,400 
aault sites. Not bad 
for a 24-year-old. 



S eth Warshavsky has seen the future,and it works. Especially for 
him: at 24, the fresh-faced entrepreneur with the Beaver Cleaver 
grin heads an online empire that he expects will gross US$20 mil¬ 
lion in 1997 - its second year of existence. Despite its innocuous- 
sounding name, his Internet Entertainment Group Inc. is an empire of sex 
- of virtual vulvas and clickable dildos and strippers on live video, all dir¬ 
ected from a steel-and-glass office tower high above the downtown Seattle 
waterfront."Sex sells," he confided recently in a husky, world-weary voice 
that could have come from a man three times his age."lf widgets sold as 
good as sex, I'd be selling widgets - but, unfortunately, they don't." 

Short and trim and nattily attired in pleated tan slacks and a designer 
sport shirt with rolled-up sleeves, Warshavsky looks innocent only on first 
glance. On closer inspection, with his stiff, buzz-cut hair and a vibrantly 
toothy grin, he suggests some sort of wolverine-entrepreneur crossbreed 
- tightly coiled, relentlessly focused, ferociously clever. 

Yes, he's discovered the obvious - sex sells, and sells well on the Inter¬ 
net. But as the Net has evolved from military-academic conduit to wank¬ 
ers' paradise, he's been quicker to profit, others in the business agree, 
than almost anyone else in cyberspace. 

"You really never lose," he continued."It's cheaper to produce than 
mainstream content, and it's easier to sell." 

According to Naughty Linx, an online index maintained by JMR Crea¬ 
tions of Boston, the Web boasts some 28,000 sex sites, about half of which 
are set up to make money.They run the gamut, from slick business propo¬ 
sitions like Warshavsky's ClubLove and The Playboy Cyber Club to small¬ 
time operations like The Masturbation Home Page, set up by a Houston 
computer programmer for folks who want to share their auto-amatory 
adventures online.There are informational sites - everything from Cyber¬ 
queer Australia, the gay guide to everything Down Under, to the Emer¬ 
gency Contraception Page, for people who think about pregnancy too 
late.There are specialty sites like RealDoll, where for $3,999 and up you 
can order "the world's finest love doll," and She-Males On-Line, which 
reportedly racked up an inordinate number of hits from nasa.gov and 
senate.gov when it went up last spring.There's even a site called Strug¬ 
gling with Pornography, for born-again Christians trying to wrestle with 
their addiction. One victim's novel solution to the problem of hotels that 
offer X-rated movies: cut a slit into a length of rubber tubing, slide the 
TV-set plug into the slit, secure it with a bicycle lock, and hide the key in 
a safe-deposit box - or, if that gets you too hot, just take a pair of shears 
and chop off the plug. 

Twenty-eight thousand of these things sounds like a lot, until you real¬ 
ize that Network Solutions Inc., the company that assigns most of the top- 
level domain names in the US, has issued more than 1.5 million names 
- and it's only one of 200 such registries around the world. And while sex 
on the Net is undeniably popular - the Long Island, New York-based market 
research firm Media Metrix reports that 30 percent of American house¬ 
holds with Internet access visit an adult site at least once a month - there 
aren't many people getting rich off it. 

Most commercial sex sites are amateur jobs that collect a penny or two 
for each click on an ad banner but aren't set up to generate real money. 
One sex-site operator estimates that only about 50 sites gross $1,000 
a day or more, of which only 20 or so take in upwards of $3,000 and fewer 


Frank Rose (jfrose@pipeline.com) is the author of The Agency: William 
Morris and the Hidden History of Show Business. He wrote about AOL 
in "Keyword: Context"in Wired 4.12. 


02 □ 






than a dozen earn more than $5,000.The big-bucks operations are run by 
marketing professionals like Warshavsky, not college kids or moonlighting 
computer engineers, and they make their money through a combination 
of membership fees and sales of goods and services. 

Just how much they're bringing in is hard to determine, since few release 
figures and most industry analysts pretend they don't exist. A rare excep¬ 
tion is Forrester Research of Cambridge, Massachusetts, which has gone 
so far as to venture that sex sites account for at least 10 percent of Web- 
based retail in the US - an estimate that would give them revenues north 
of $100 million for 1997. 

People in the business, however, say that figure is far too low. James 
Mann, a spokesman for Naughty Linx, estimates worldwide revenues for 
sex sites - the majority of which are US-based - at $1.2 billion; Steve 
Becker, the independent New York-based new media and marketing con¬ 
sultant who guides the Penthouse Web site, puts them closer to $3 billion. 

Despite these wildly divergent estimates, everyone does agree on one 
thing: within the information-and-entertainment category - sales of online 
content, as opposed to consumer goods and financial services - commer¬ 
cial sex sites are almost the only ones in the black. Other content providers, 
operating in an environment that puts any offering that doesn't promise 
an orgasm at a competitive disadvantage, are still trying to come up with 
a viable business model. ESPN SportsZone may be one of the most popu¬ 
lar content sites on the Web, but most of what it offers is free. Online game 
developers can't figure out whether to impose a flat fee or charge by the 
hour or rely on ad sales. USA Today had to cut the monthly subscription 
fee on its Web site from $15 to $13 and finally to nothing. Among major 
print publications, only The Wall Street Journal has managed to impose 
a blanket subscription fee. 

"Sex and money," observes Mike Wheeler, president of MSNBC Desktop 
Video, a Web-based video news service for the corporate market."Those 
are the two areas you can charge for." 

The economics of sex are startling only because they're so seldom con¬ 
sidered. Earlier this year, U.S. News & World Report characterized sex in 
the United States as an $8 billion-plus industry - bigger than Hollywood 
movies, bigger than the record business. In economic terms, sex is consid¬ 
ered highly inelastic: the price can be raised, and demand won't fall. It's 
a staple of the hotel industry's in-house pay-per-view system - what 
else are you going to do on a Tuesday night at the airport Hyatt? - and 
a major profit center for both cable providers and long distance carriers. 
Likewise, consultant Steve Becker claims that every major Internet service 
provider has conceded to him that sex sites - which the ISPs host for a fee 

- are a cash cow. 

"Nobody wants to admit that their network is being used to distribute 
smut," says Jeffrey Rayport of the Harvard Business School,"but in fact, 
it's a very profitable part of their business." But while telcos like MCI and 
AT&T and cable companies like TCI can make money off sex without being 
identified with it, retail outlets are not so fortunate.This perhaps explains 
why Blockbuster Video refuses to stock sex tapes, a decision that's done 
a great deal to help independent video stores stay afloat. 

The Internet is hardly the first new technology whose adoption curve 
has been driven by sex. Cable TV, pay-per-view, camcorders, videocassettes 

- most of the home-entertainment innovations of the past 30 years have 
won acceptance by catering to humans'fixation on the love act in all its 
variants.The advantage they offered over adult movie theaters, as Pee- 
wee Herman discovered to his chagrin, was privacy.The failure of the 
laserdisc, on the other hand, is at least partly related to the refusal of 
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US ENTERTAINMENT INC 

IUSTRY REVENUES: 1996 * 

Gaming industry (CD-ROM and online): $1.1 billion 
Theater, ballet, and opera combined: $1.69 billion 

Film industry 
(box office revenues): 

$5.9 billion 

Last year, the US sex industry generated 
revenues of $9 billion - outperforming 
many other entertainment businesses 
in the US. As the biggest producer of 
porn material in the world, the US is 
building on that momentum with Web 
sex sites counting among the biggest 
money-earners in online entertainment. 

Prerecorded 

music sales: 

$8.15 billion 

Adult video sales and rentals: yfl 

Sex industry: 
approximately 
$9 billion 

Magazine publishing: / 

$5 billion-plus** 

Adult CD-ROMs: 1 
$75 million 1 

\^\Qible (pay-per-view): 
\ ^^-^$325 million i 

y 0nline\ 

\ Strip clubs: sexsites:\ Phone sex: M 

\ $2 billion-plus $925 million\$750 million^H 

Consumer expenditures on new books: 

$26.1 billion 

n. $268 million 

V Merchandise:\ 1 

■ $167 million \ 

Subscriptions: 

$490 million 


•SOURCES: MOTION PICTURE ASSOCIATION OF AMERICA;THE NATIONAL ASSOCIATION OF MUSIC MERCHANTS; 
THE MAGAZINE PUBLISHERS OF AMERICA; LIVE BROADWAY; OPERA AMERICA DANCE USA. 

••NOTE: ESTIMATED FIGURES PROVIDED BY ADULT VIDEO NEWS; U.S. NEWS & WORLD REPORT ; NAUGHTY LINX. 


Today's Sex Industry, Tomorrow's Mainstream 

I The sex industry has been a critical factor in past media revolutions: adult videos I 
I exploded the video market, and adult entertainment channels helped early cable | 
I ventures. The pattern on the Web is no different. 


Videostreaming 


Soon after Xing Technologies developed 
StreamWorks in 1995, IEG programmers 
produced InWeb, an application that 
delivers video straight to the browser 
- bypassing StreamWorks's lengthy 
download and installation process. 
After its release, lEG's video<revenues 
shot up by 30 percent. Moving closer 
to the mainstream, IEG is now cutting 
licensing deals with major online 
sports publications and music video 
channels. Warshavsky is clear about his 
company's future:"We want to be the 
Viacom of new media." 


Ecommerce 

In early 1996, IEG launched its own 
ecommerce software, providing sub¬ 
scribers with secure, online credit card 
transactions in real time.Two weeks 
after the service was introduced, 

IEG became one of the first content 
providers to handle mass transaction 
payments over the Web, cutting pro¬ 
cessing time to as little as 20 seconds. 
Today, products like Transact, Open 
Market's financial-software package, 
are offering 10-second credit card 
transactions to big media players such 
as Disney, AT&T, CNET, and NTT. 


The Future 

I By developing faster ecash transactions, simple-to-use billing services, and instant | 
I videostreaming, the cash-rich, no-rules sex sites are pushing Web technology to 
I new levels. They're also creating the online business tools of tomorrow. Mainstream 
I content providers may not be ready to admit it, but they're looking to the sex 
I industry to bring the full multimedia potential of the Web to fruition. 


























At ClubLove, 

14 young women 
work in shifts on 
four stage sets: 
bedroom , health 
club, dungeon , 
and shower. 



Sony and Philips, which controlled the technology, to permit the pressing 
of X-rated discs. Sony has apparently learned its lesson: executives at Vivid 
Video, one of the top adult film companies in the United States, say the Jap¬ 
anese entertainment-and-electronics giant has been quite cooperative with 
its new DVD format, even loaning out demo players and big-screen TVs. 

As well they might, since no one else has come up with a convincing use 
for multiple camera angles. 

"With sex, you're hitting a few key areas," says Warshavsky, seated behind 
a sleek mahogany desk across from a framed clipping from The Wall Street 
Journal - a story on Internet sex that landed his mug on page one and 
hinted at the circumstances behind his rise. Number one: it's anonymous. 
Number two: everybody has a desire for it." His eyes widen in wonderment. 
"Everybody. Number three: it's a very impulsive purchase - and you pro¬ 
vide them with immediate delivery so they can gratify their desire." 

One other thing about sex: on the Net, it's still the kind of wide-open 
business an aggressive 24-year-old can dominate. According to Media 
Metrix, Warshavsky's flagship site, ClubLove, draws far less traffic than 
brand-name sites like those run by Penthouse and Playboy - yet people 
in the business say IEG is financially more lucrative than all of them. 

Warshavsky's secret is his ability to wholesale live video to hundreds of 
other sites across the Web.Those strippers you'll find on PenthouseLive 
and other popular sites - Vivid Video, Buttsville, AlleyKatz? They're the 
same ones strutting their stuff at ClubLove.The buff dudes on VividMan 
and Steel-City? Same story. 

All told, IEG has business arrangements with some 1,400 adult sites - 
approximately 5 percent of the Web's total. About 1,100 take part in its 
ClickBucks program, running banners for IEG sites and collecting two and 
a half cents for every hit. Another 300 have signed up for lEG's "turnkey" 
products, Sex Fantasy, SeXXXvision, and Virtual Girl, running live video they 
could never afford to produce themselves and getting 35 percent of the 
revenue that comes in.Twenty more are sophisticated "private label" sites 
like AlleyKatz, PenthouseLive, and Buttsville, running customized content 
on lEG's servers. Counting these last, Warshavsky claims 400,000 subscrib¬ 
ers to 29 sites. 

"Seth is a pioneer," says Steven Hirsch,the 36-year-old president of Vivid 
Video lnc."He has vision. He's very talented and very creative, and in this 
industry there are only a few people like that."Consultant Steve Becker 
picks his words more carefully:"ln today's business world, success requires 
audacity, and Warshavsky certainly has an adequate measure of that." 
Another colleague is blunter:"Warshavsky is a really different guy," he says, 
"and this is a really different industry." 

L ike most of the other big players in Net sex, Warshavsky got his 
start not in software or the media, but in phone sex.The moguls 
of audiotext are a small and rather contentious bunch, all but 
unknown outside their industry: Ian Eisenberg, a young Seattle 
businessman whose father, Joel Eisenberg, was one of the pioneers of 
phone sex in the'80s;Ted Liebowitz, a New York phone-sex and adult- 
entertainment entrepreneur who operates out or a posh brownstone on 
Manhattan's East Side; Steve Becker, who had run a conferencing service, 
550-LOVE, and other New York phone-sex lines years before hooking 
up with Penthouse. Sex on the Net was a natural for them, and not just 
because it was about sex. 

"Phone sex was the first leap into interactivity," says Steffani Martin 
of Albamar Inc., a New York Web-sex firm that owns the Babes4U site 
and is also in the phone-sex business with Eisenberg."It's interactive 
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in a way that video could never be. Everybody's moving to computers, 
but it's the same group of people." 

"What is the Net?" asks Tim Elliott, president of theTeleServices Industry 
Association, a Los Angeles-based trade group for the audiotext industry. 
"It's just a phone call with pictures." 

Unlike their counterparts from newspapers and magazines and Holly¬ 
wood, the audiotext crowd didn't try to adapt a linear medium to the 
demands of cyberspace.They didn't worry about narrative flow - about 
the conventions of beginning, middle, and end - because in phone sex the 
climax is user supplied. Instead they thought in terms of action flow and 
response - presenting a menu of potential actions that requires a response 
that will generate more actions, ad infinitum.They thought about default 
modes, about what happens if someone makes the wrong response or 
no response at all.They were steeped in servers and connectivity and the 
technical requirements for catering to free-floating, computer-facilitated, 
user-directed fantasy. 

They also brought to the Web a certain entrepreneurial panache not 
found among the corporate types who dominate online commerce.Though 
they like to present themselves as a multibillion-dollar industry as deserv¬ 
ing of respect as any other, they still glory in tales of past scams - like the 
legendary "Here Comes Santa" infomercial, often attributed to Joel Eisen- 
berg, which ran on a Seattle television station in December 1989.The 
setup was worthy of the most devilish phone phreak: put a guy in a Santa 
suit on TV and have him tell the kiddies they can talk to Santa personally 
if they hold their telephone receivers up to the set - just as it emits a tone 
that connects them, for a hefty toll.The television station knocked Santa 
off the air 10 minutes into the show when its switchboard lit up with calls 
from enraged parents, but still ... 

Warshavsky joined this bunch in 1990, when he was 17 - too young, 
he admits, to make a phone-sex call himself. He'd just settled into a studio 
apartment in downtown Seattle, having moved out of his parents' house 
in the middle-class suburb of Bellevue and dropped out of Bellevue High. 
He'd run a computer bulletin board in grade school, but now he valeted 
cars to support himself and ran a little clothing business on the side, sell¬ 
ing embroidered shirts to Nordstrom's and a couple of boutiques. 

Warshavsky, watching late-night cable TV with a friend named Josh, saw 
a 30-minute infomercial for a phone-sex operation called Rhonda's Phone 
Club.These guys must be making a fortune! Warshavsky cried - why don't 
we start our own line? Three weeks and $7,000 in credit card indebtedness 
later, J&S Communications was in business.Their number was 1-800-GET- 
SOME."l still have that number/'Warshavsky says proudly. 

Back then, that was ail he had. When a customer called in, an answering 
service would take down his credit card info and page Warshavsky, who 
would have a woman call back and talk dirty to him. Soon Warshavsky 
was getting calls from 50 to 60 strangers a day at $39.95 per call. He 
bought his friend out a year or so after they started, and, by 1995, with 
annual revenues hitting $60 million, he was a major player in the phone- 
sex business. 

But that September, the Federal Communications Commission issued 
an advisory against the use of 10XXX numbers, a long distance billing 
system without which the audiotext business would be limited to 800 
and 900 numbers.The Supreme Court had already upheld a law spon¬ 
sored by Senator Jesse Helms, the North Carolina Republican, blocking 
900-number phone-sex calls except for those who asked the phone com¬ 
pany in writing to have the restriction lifted. In the meantime, phone-sex 
entrepreneurs, Warshavsky among them, had come to rely on 10XXX 
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Warshavsky's sex empire in perspective. 


Mid’1994 

Warshavsky creates his first sex Web 
page using CUSeeMe,the interactive 
video technology developed at Cornell 
University. He's discouraged, however, 


1953 

Hugh Hefner 
launches Playboy 
magazine in the 
US with cover girl 
Marilyn Monroe.lt 
sells 51,000 copies 
in its first month. 




by the results. 


Late 1994 

Amateur adult homepages infiltrate 
the Web as the Internet gains momen 
turn through the efforts of university 
students and employees. Images 
scanned from adult publications float 
through newsgroups. _ 


1969 

Bob Guccione 
brings Penthouse 
from the UK to 
the US. Today, it's 
one of the most 
profitable maga¬ 
zines in the world. 


1995 

Xing Technology 
develops Stream- 
Works, the first 
commercial stream¬ 
ing video player 
for the Net. War¬ 
shavsky comes 
across the tech¬ 
nology at www 
.sizzle.com and is 
inspired to put 
strippers on live 
video. 


1972 

The movie Deep Throat launches the US 
adult film industry. Approximately 1,000 
adult cinemas are in business by 1980. 
(About 20 survive today.) _ 


1976 

JVC introduces the VHS video. Adult 
videos account for more than 
90 percent of annual video sales. 


September 1995 

As the FBI raids 125 homes and offices 
to crack down on child pornography 
on America Online, the World Wide 
Web Consortium announces a new 
self-regulation plan, introducing 
content-filtering tools for parents 
and special-interest groups. _ 


1980 

AT&T introduces 
pay-per-call 900 
numbers, and 
national 800 num¬ 
bers become avail¬ 
able through early 
database technol¬ 
ogy. A nationwide 
phone-sex business 
is born. 


January 1996 

Warshavsky's Inter¬ 
net Entertainment 
Group Inc. launches 
its first sex site, 
initially called 
CandyLand,now 
called ClubLove. 


1982 

The Playboy Channel is 
launched, the first devoted 
to adult entertainment. 


February 1996 

The Communications Decency Act's 
acknowledgment of credit cards 
- not issued to anyone under 18 - 
as an acceptable screening device 
introduces an industry standard for 


1984 

A federal court finds Hustler publisher 
Larry Flynt innocent in a libel lawsuit 
lodged by Jerry Falwell, securing, in a 
First Amendment victory, the right to 
parody public figures. _ 


April 1996 

A Nielsen survey shows that Penthouse 
records the highest hits for publication 
sites on the Web. 


1988 

Congress enacts the Video Privacy 
Protection Act, prohibiting disclosure of 
an individual's video rentals, after a 
Washington, DC, weekly publishes a list 
of movies rented by Supreme Court 
nominee Robert Bork. 


April 1997 

IEG signs an exclusive deal with Pent¬ 
house magazine to provide all live 
video services on the Internet for the 


next five years. 


1990 

Seth Warshavsky, a 17-year-old high 
school dropout, enters the sex business, I 
hatching a phone-sex idea. Three weeks I 
later, J&S Communications is launched I 
with 1-800-GET-S0ME and US$7,000 in I 
credit card loans. 


Late 1997 

IEG has business arrangements with 
1,400 adult Websites. _ 


1998-1999 

Warshavsky plans to float his empire 
on Wall Street with an IPO. 
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long distance calls routed to such enterpris¬ 
ing Third World countries as Guyana and 
Sao Tome and billed directly to the custom¬ 
er's phone number - precisely the revenue 
stream the FCC now threatened to dry up. 
With 800 numbers, the only way to collect 
money was to ask for the customer's credit 
card number - something many people 
were loathe to give out.The gravy train in 
phone sex was clearly ending. 

But what if you could combine the inter¬ 
activity of phone sex with the visual capa¬ 
bilities of the World Wide Web? What if the 
Internet really was just a telephone with 
pictures? Warshavsky had been cruising the 
Net, and he wasn't impressed with what he 
saw."Everything seemed so ... Webbish,"he 
recalls - so text-based and plain. He'd even 
put up his own Web page using CUSeeMe, 
the interactive video technology developed 
at Cornell University, but the results were, 
as he puts it,"crap." 

Then he stumbled across a site called 
Sizzle that offered live, streaming video from 
a strip club in Vancouver."lt was unbeliev¬ 
able! This was not just phone sex, this was 
not just Hustler magazine, this was not just 
video sex.This was all of it in one - a true 
multimedia experience that encompasses 
every facet of entertainment. I'd never seen 
anything like it." 

Warshavsky flew to Vancouver and met 
with the five partners of Starnet Communi¬ 
cations International Inc., the people behind 
Sizzle.They talked about a joint venture, 
but the discussions went nowhere."We 
couldn't come to terms," says Warshavsky. 
"We wanted to take an extremely aggres¬ 
sive approach to the Net - to take a high 
risk and see what came back. I think we 
scared them. So we decided to copy or 
knock off what they were doing, and we 
took it to a whole new level." 

"We gave him a full rundown on what our 
Net business was like," recalls Jason King, 
a Starnet vice president,"and he decided to 
do it himself. We were not too thrilled with 
how things ended up." 

Warshavsky's site, then called CandyLand, 
went up in January 1996. His competitors 
from phone sex were already on the Web 
or would soon follow.They all brought lots 
of cash: being well capitalized, they could 
afford to innovate in ways many other con¬ 
tent providers could not."Most people don't 
invest the type of money we invest in 276 ► 
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Zapped 


Shown here performing i 
a low-level energy burst 

/ 

at Sandia National Labo¬ 
ratories is the PBFA-II, 
one of the most power- j 
ful X-ray generators in v 
the world. It's capable /> 
of producing tempera- > 
tures of about half a ^ 
million degrees Celsius. 

Sandia's ultimate goaf T 
is to build an acceler- ^ 
ator that can reach 2 
million degrees Celsius ) 

- theoretically, the tem¬ 
perature necessary to 
trigger high-yield fusion, 
a process that produces 
more energy than it 
uses. It's what physicists 
dream about at night. 

- Jacob Ward 


Jacob Ward (jacob@wired 
.com) is an editorial 
intern at Wired. 







The low-budget Pathfinder mission married cyberspace to 

outer space, demonstrating that humans don’t have 

to leave Earth to project a virtual 
throughout the solar system. 


presence 




Meanwhile, NASA continues to spend most of its funding on 
costly manned programs - like the space shuttle and the 
space station - whose main mission seems 

to be just keeping human beings 
alive in space. 






Piers Bizony on the arguments 

for a radically more efficient space program. 


n July 4 of this year, 
America's latest space 
probe, Pathfinder, 
bounced down onto the 
surface of Mars.To great media 
and public acclaim, it unloaded 
a tiny rover and began stream¬ 
ing back electronic images, bit 
by 2,250 bits per second, across 
100 million miles of freezing 
void. You'd think from all the fuss 
that NASA had achieved some 
kind of a historic "first." In fact, 
the agency did this trick once 
before, during another July more 
than two decades ago, when 
a pair of Viking landers hunted 
for alien life on the Red Planet 
in 1976. So, what's new? 

The answer lies on the out¬ 
skirts of Pasadena, California, 
where NASA runs a compact 
research center, the Jet Pro¬ 
pulsion Laboratory. Pathfinder 


was launched from Florida's 
monumental Kennedy Space 
Center seven months earlier, but 
JPL is where it was designed, 
built, and controlled with typical 
West Coast panache. JPL is the 
rightsized stuff - all computers 
and monitors and clean rooms, 
not a rocket engine or a launch- 
pad in sight.This past July 4, the 
normally relaxed, almost colle¬ 
giate facility was ground zero for 
a carefully choreographed media 
explosion.TV flashed Martian 
panoramas around the globe. 
JPL's Web site uploaded JPEGs 
by the millions. As camera crews 
hovered, engineering interns 
from UCLA and USC talked excit¬ 
edly about their work on a new 
generation of ultracheap inter- | 
planetary probes, weighing only 
a few pounds, and propelled by 
little more than raw sunlight. 
"Very soon, we'll have a virtual 
human presence throughout 
the solar system," said a NASA 
spokesperson."A merger 


between outer space and cyber¬ 
space. This will be a new uni¬ 
verse for us to explore, built 
around real astronomical and 
planetary phenomena. And 
you'll never have to leave the 
ground to get out there." 

But under the cool shade of 
JPL's olive trees and live oaks, 
a distinguished, slightly forlorn- 
looking white-haired gent in a 
smart red sports jacket waited 
quietly for any camera crews 
who might care to stop and chat. 
Buzz Aldrin, heroic veteran of 
the first Apollo lunar landing in 
July 1969, now a 67-year-old 
space consultant and part-time 
science fiction novelist, could 
have been a retired sales execu¬ 
tive taking the morning air out¬ 
side a senior citizen's center. And 
for that matter, the line he was 
peddling is distant indeed from 
the bright "faster, better, cheaper" 
crowd inside with their PCs 
and Dockers. What Aldrin wants 
is nothing less than to revive 
the multibillion-dollar dream 
that has lingered in the back 
of NASA's collective mind for 


decades: a manned mission to 
Mars, ETA inside a decade. 

In a downsized world of 
shrinking federal budgets, that's 
a romantic notion - a long shot 
in more than just the time-and- 
distance sense - and Aldrin 
knows it. But it's just as romantic 
to look at the bright young peo¬ 
ple inside the building, steering 
remote vehicles across the Mar¬ 
tian landscape with a mouse 
and a keypad, and assume that 
they hold NASA's future in their 
hands.That's because for all 
of JPL's stunning success, it's 
Aldrin's Buck Rogers buddies 
in the rest of NASA who still 
hold nearly all the important 
cards. And for them, wiring the 
universe with cheap little cyber¬ 
ships just doesn't hack it. 
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The Right Stuff 
1972: Kennedy Space Center in Houston. 
Rows and rows of NASA scientists make up 
just part of the Apollo 17 ground team. 


The Rightsized Stuff 
1997: Jet Propulsion Laboratory in Pasadena. 
Pathfinder systems designer Mark Adler 
(center) and other Discovery team members. 











Indeed, Pathfinder's very suc¬ 
cess opens up some fascinating 
- and disturbing - questions. 
Why has it taken NASA two 
decades - and billions of dollars 
on one or another space ven¬ 
ture - to get back to something 
as basic as Mars? Shouldn't 
there be something more to 
show for all that than a fleet of 
half-billion-dollar-a-flight taxi¬ 
cabs that ferry astronauts to 
and from ailing Russian space 
stations - no further from our 
planet than New York is from 
Washington, DC? Is it time to 
reach for the stars again, start¬ 
ing with ambitious programs to 
explore our neighbor, the Red 
Planet? And if so, with robots or 
humans? Or should we put what 
billions we have into a new 
orbiting space station, in part to 
help keep the Russians from 
making mischief below? Maybe 
microships shotgunned across 
the solar system are the way to 
go? And who makes all these 
decisions, anyway? Who sets the 
agenda for space? 

The answers to those ques¬ 
tions are muddled and contra¬ 
dictory, because NASA is lost 
in space. Quite literally, the 
US$14 billion-a-year agency 
doesn't know where it's going. 

Foster, better, 

CHEAPER? 

The image generated by Path¬ 
finder is comforting enough: 
40-year-old NASA's gotten hip. 

At least, that's how it looks to 
the casual observer.Take, for 
instance, JPL's mission control 
center. Gone are the traditional 
rows of clumsy consoles, laid out 
like silicon suburbs.The whole 
setup's just a modest open-plan 
office, with a dozen PCs, a few 


SGI workstations, and a smatter¬ 
ing of laptops.Twenty-five, at 
peak moments 30, fresh-faced 
kids run the whole deal. 

In fact, NASA people these 
days seem not just younger, but 
different from the old Apollo-era 
stereotypes.There are no crop¬ 
haired fighter jocks with wind- 
scoured faces and Mojave Desert 
tans, barking terse acronyms into 
their headsets; no WWII-refugee 
rocketeers with German accents 
hovering darkly in the back¬ 
ground. Just these kids, bunch¬ 
ing around the water cooler, 
animatedly discussing the fun 
things they want to do on Mars. 

To cap the cheerful effect, 
Pathfinder looks disconcertingly 
like a kids' toy. In front of the 
gawking cameras, JPL's young 
engineers display a replica of the 
craft's robotic rover, Sojourner, 
which crawls across the Martian 
terrain, takes photos, analyzes 
rocks, and steers its own way 
past obstacles. It looks like a 
microwave oven wrapped in 
Christmas-gift gold foil, with six 
little wheels under its belly. 

Every aspect of this latest mis¬ 
sion is small, youthful, low-rent, 
inventive, and fast.JPL built, 
launched, and landed Pathfinder 
for just $171 million, plus another 
$80 million for a '60s-vintage 
Delta rocket to carry the thing - 
pocket change compared with 
Viking's $1.5 billion (and that 
was 1970s dollars!). It took 38 
months from concept to touch¬ 
down, almost a Silicon Valley 
time frame. Indeed, even before 
last summer's consummately 
timed July Fourth extravaganza, 
even knee-jerk NASA bashers in 
Washington hardly bothered 
with Pathfinder. Says Mark Adler, 
one of the project's systems 


designers:"The trick was to stay 
just below the noise level of 
Congress." 

Milking srcred cows 

Pathfinder owes a lot of its suc¬ 
cess to Dan Goldin, NASA's 
administrator since 1992. He's 
not as youthful as the team at 
JPL, but for a man in his late 50s, 
his energy seems boundless - 
which you need to preside over 
an agency made up of perpetu¬ 
ally warring fiefdoms, spread 
from coast to coast and littered 
with sacred cows, the space 
shuttle topping the list. Previous 
agency chiefs worked the tradi¬ 
tional Washington way, cozying 
up to the politicians and making 
the right connections over lunch. 
Goldin, by contrast, is a street 
fighter, with the instincts of his 
Bronx boyhood still very much 
intact. At one famous 1993 lun¬ 
cheon, he attacked a high-rank¬ 
ing executive from one of the 
country's biggest aerospace 
companies, in full view of the 
other guests."You've overrun 
every contract you've ever had 
with us!" he told the astounded 
businessman."You'd never treat 
a private client the way you 
treat NASA. It's unacceptable!" 

Goldin's biggest battles have 
been bitter rearguard actions 
against cost cutters in Congress, 
trying to preserve an annual 
budget that peaked at $15 bil¬ 
lion in the "Star Wars"-driven 
early 1990s. But along the way, 
Goldin has also picked up a rep¬ 
utation for savaging his own 
people, with a tough-love phi¬ 
losophy that has included mas¬ 
sive and sudden workforce 
reductions. NASA has just over 
20,000 full-time employees, but 
10 times that number of people 


work in private industries, on 
NASA construction and opera¬ 
tional contracts. Soon after tak¬ 
ing office, Goldin swiped away 
55,000 of these private-sector 
jobs. And this treatment's not 
over. NASA wags say that the 
agency thinks and behaves like 
a $20 billion operation, on a 
budget that's only two-thirds of 
that. But if Congress and the 
Clinton administration have 
their way, another $3 billion in 
program funding could vanish 
by 2000. More jobs will have to 
go - the question is whose. 

In his first year at the helm, 
Goldin had to take the flak for 
some legacy projects gone dis¬ 
astrously wrong. After a decade 
of development, the $1.6 billion 
Hubble Space Telescope finally 
made it into orbit - then beamed 
back out-of-focus pictures as a 
result of a completely avoidable 
manufacturing snafu.Then, in 
August 1993, a fuel-system blow¬ 
out sent the $900 million Mars 
Observer - NASA's first shot at 
the Red Planet since 1976 - 
tumbling fatally out of control. 

It sent back no data at all. 

Hubble, Goldin could fix - 
indeed, the televisual success of 
the eventual space shuttle repair 
mission almost made up for the 
initial mess. But the total loss of 
a billion-dollar chunk of Mars- 
bound hardware was another 
matter. As part of a wide-rang¬ 
ing management response, 
Goldin instituted a "faster, better, 
cheaper" initiative, including two 
major new programs: Discovery 
- comprising planetary missions 


Piers Bizony (bizony@abling.co.uk) 
is the author of Island in the Sky: 
Building the International Space 
Station (Aurum Press , 1996). 
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International 
Space Station 


Launch: June 1998 


Cost: $40 billion 
Development time: 53 months 
Weight: 435,456 kilograms 

Size: height 88 meters, 
diameter 108.5 meters 


Maximum number of 
astronauts onboard: 7 


Mission team: 11,000 

Mission: Provide a permanent, 
orbiting manned science facility 





Launch: 1998 


Voyager l/II 


Development time: 35 months 
Weight: 370 kilograms 

Size: height 1.550 meters, 
diameter 1.092 meters 


Launch: 1977 


Cost: $865 million 
Development time: 64 months\ 
Weight: 721.9 kilograms 

Size: height 4.2 meters, 
diameter 3.7 meters 

Mission team: 200 

Mission: Study the atmospheres, 
satellite systems, and rings 
of Jupiter and Saturn; survey 
Uranus and Neptune 


Mars Pathfinder 


Launch: 1997 


Mission team: 138 


Cost: $265.7 million 


Mission: Test and validate 
new technologies, including 
solar-electric propulsion 
and optical navigation; 
flybys of Asteroid McAuliffe 
(January 1999), Mars 
(April 2000), and comet West 
Kohoutek-lkemura (2000) 


Development time: 38 months 
Weight: 463 kilograms 

Size: height 1.27 meters, 
diameter 2.7432 meters 

Mission team: 269 

Mission: Conduct on-planet 
research of the geography 
and geomorphology of Mars 
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Solar Pr'obe 

Launch 2007. Objective: 

Sun near-orbit. Arrival 2010. 


A cross section of current and projected space mis 


Pluto Express 

1piS2602. Objective: Pluto 
fyby. Arrival 2008-2011. 


MERC 


Lunar .Prospector 

Launch November 1997. Objective: 
Moonjow-orbit. Arrival 1998. 


VENUS 


EARTH-: £ 


Voyager I/II 

Launch 1977. Objective: see 
"The Changing Face of NASA. 
Arrival 1977. 


NEPTUNE 


Mars Pathfinder 

pu|tjfl996. Objective: see 
(SgiUnsIng Face of NASS." 


1 ars Surveyor 98 

ARBITER 

Iars Surveyor 98 


Cassini 

Launch October 1997. 
Objective: Saturn flyby. 
Arrival 2004. 


Deep j 

Launch 
"The Chan! 


Huygens 

Launch October 199; 
(transported with|| 
Objective: Sattjf^H 
Titan orbit. AmvalK 


Deep Space 2 

Launch 1998 
with Mars 
Objective: Mars. 


Mars Surveyor 
2001 Orbiter 

Launch February 2001. 
Objective: Mars. 

Arrival December 200^H| 


JUPIT 


Mars Surveyor 
2001 Lander 

Launch March 2001. ’ J 

Objective: Mars. Arrivmf|02 


^ALZLEO Orbiter 


Europa Or 


Mars Surveyor 2003 

Launch 2003. Objectijj! Mars. 
Arrival 2004. 


Mars Surveyor 200s 

Launch 2005. Objective: Mars. 
Arrival 2006. 


Launch 

" Hi a Ciiaii'jiii 'j 
Arrival mi. 
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such as Pathfinder, tor less than 
$250 million apiece - and New 
Millennium^ broad initiative to 
bring NASA's whole aging tech¬ 
nology base up to information- 
age speed. 

Less money doesn't have to 
mean less activity. Goldin recog¬ 
nized early that too much cash 
had long been spent on jobs-for- 
the-boys bureaucracy.The focus 
needed to shift to technology - 
bang for the buck. And Pathfinder 
was a vital test of what has been, 
for many in NASA, a bitter truth: 
that it doesn't take thousands of 
middle-managing civil servants 
to build and fly spaceships. 

One happy result has been to 
put NASA firmly back in the pub¬ 
lic eye. Under Discovery's ambit, 
Mars will be assaulted at 26- 
month intervals to take advan¬ 
tage of every suitable planetary 
alignment. Jupiter, Saturn, and 
even distant Pluto (the only 
planet in the solar system we 
haven't yet probed) will also be 
targeted."We'll have a mission- 
of-the-month club,"Goldin 
enthuses - while warning in the 
same breath that if any mission 
exceeds the $250 million figure, 
or takes longer than 36 months 
to implement, he'll pull the plug. 

But the Discovery program 
also begs a larger issue: For a 
truly faster, better, cheaper 
approach, the fattest budget¬ 
cutting target of all is people. 
They need desks, occupying 
office leasehold space.They 
require constant air-condition¬ 
ing and generous government 
pensions.They want space to 
park their cars.They're damned 
expensive, especially when you 
call them "astronauts" and make 
their "office" a $2 billion space 
shuttle or a $30 billion orbiting 
space station - let alone an 


interplanetary vehicle whose 
main achievement would be 
to dig some rocks and leave 
a few footprints on Mars. 

One careful driver 

Mark Adler should drive a black 
BMW convertible. A smart, prep¬ 
py-looking guy with glossy dark 
hair, wire-framed spectacles, and 
a nicely chosen suit, he could 
pass for a venture capitalist 
looking for a hot new start-up in 
Silicon Valley. In fact, he develops 
systems architecture for JPL's 
Martian programs."We all have 
to multitask," he explains with 
a self-deprecatory smile that 
isn't anything of the kind."One 
minute you're deep in mission 
planning, and the next you're 
doing public relations." 

JPL staffers change roles in 
more fundamental ways practi¬ 
cally from hour to hour. Jennifer 
Harris, for instance, was the flight 
controller during Pathfinder's 
terrifying descent through the 
Martian atmosphere.The instant 
it touched the ground, she had 
to switch from hypersonic flight 
dynamics to the snail-like crawl 
of the Sojourner rover. Says Adler: 
"Everybody knows the entire 
mission back to front. We don't 
have the luxury of Viking's squads 
of specialists."Viking tied up a 
thousand NASA staffers and con¬ 
tract personnel for the better 
part of eight years. Pathfinder's 
team, by contrast, peaked at 269 
people; six months from now, 
they'll all be working on new 
projects. Adler sees even this 
eventually shrinking to a logical 
minimum."In five years, you'll 
have somebody sitting under a 
tree with a laptop, tapping into a 
radio dish.That one person will 
be working an entire mission." 

One reason is software. A key 
JPL innovation has been to 
replace expensive handcrafted 
code with commercial off-the- 
shelf software - COTS, for short. 
The current favorite, proven on 


Pathfinder, is WindRiver Systems's 
VxWorks, an embedded real-time 
OS with excellent multitasking 
and, most important of all, flexi¬ 
bility. VxWorks's earthly applica¬ 
tions range from running traffic 
signals to fly-by-wire aircraft: fast, 
high-risk activities not all that 
different in operational terms 
from spaceflight. For Discovery 
missions, it navigates, runs inter¬ 
nal systems, and manages com¬ 
munications with Earth. And the 
same OS can be adapted for 
future projects."From now on, 
we won't have to write a new OS 
from scratch," says JPL's Lloyd 
Keith, who handles liaison with 
WindRiver."We've leveraged 
future costs against Pathfinder, 
because commercial companies 
have done the work already." 

But with this low-cost propri¬ 
etary solution comes a higher 
element of risk. A single, relatively 
low-end RAD6000 chip ran Path¬ 
finder the entire mission, from its 
seven-month deep-space cruise 
through atmospheric descent 
and landing to communicating 
with the surface rover and with 
Earth. Budget constraints forced 
the gamble of flying with no 
backup - a violation of NASA's 
basic creed. But JPL had a brief 
to take risks."It's not like a space 
shuttle,"says Keith,"with five 
computers all running the same 
program, checking each other's 
results. You've got people 
aboard that thing, and they need 
a guaranteed control system. 

But if Pathfinder's chips fry, then 
all you've lost is $250 million. 
Nobody ends up dead." 

Solid-state 

spaceships 

Even bigger innovations may lie 
just ahead. Discovery, after all, is 
leaner and cheaper than the old 


way of doing business, but its 
vehicles are still what we think 
of as conventional spacecraft - 
an agglomeration of fuel tanks, 
rocket engines, gyros, a plethora 
of wiring, and endless subsys¬ 
tems. After the basics of propul¬ 
sion and communications are 
taken care of - roughly 80 per¬ 
cent of the total carrying capac¬ 
ity - what room remains is 
crammed with scientific instru¬ 
ments, almost as an afterthought: 
a "payload" rather than a funda¬ 
mental part of the vehicle. From 
a scientific point of view, it's too 
much ship and not enough pas¬ 
sengers. Hence one of the key 
aims of NASA's New Millennium 
program: to redefine the term 
spacecraft. 

How about a ship no larger 
than your desktop PC, with guid¬ 
ance, propulsion, and instrumen¬ 
tation all embedded in one 
solid-state component, costing 
a mere $20 million? One system 
now on the CAD screens at JPL 
looks like the sort of compact 
guidance box you might find in 
a missile nose cone. It's almost 
jewel-like in its precision. Each 
corner has a protrusion about 
the size and shape of a sugar 
cube: microminiaturized thrust¬ 
ers, no more powerful than a 
hummingbird's breath. Powered 
by internal heating elements, 
the little cubes shoot vaporized 
ammonium salts through tiny 
nozzles, each controlled by a 
valve directly embedded in a 
microprocessor chip. A space¬ 
craft has to be small indeed 
for these to work. So be it: add 
solar panels for power, and the 
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horses - say, the old ground- 
launched McDonnell-Douglas 
Delta rocket that lofted Path¬ 
finder. Attached like limpets to 
other, heavier payloads, once in 
orbit they'll separate, fire small 
kicker motors, and be on their 
way. Microships could be flying 
in force soon after the turn of 
the millennium.Their likely first 
destination: the asteroid belt 
between Mars and Jupiter, for a 
look at the possibilities of min¬ 
ing them for valuable minerals. 

JPL's Lloyd Keith envisages 
future missions "where we strap 
20 landers to the main module 
and then send them down to 
different locations on the target 
planet." At the same time, multi¬ 
ple orbiters will survey the planet, 
yielding "complete, dynamic 
virtual models in real time." And 
it won't just be the experts who 
benefit. Imagine watching a 
direct video feed from a balloon 
platform over Mars, swooping 
over the epic canyons, craters, 
and volcanos; or having your 
high school class check the lat¬ 
est storms on Jupiter; or finding 
out, just seconds after NASA 
itself, that a chemical test for 
organic compounds - the stuff 
of life - has registered positive 
among the methane ice fields 
and silicate rocks of Saturn's 
mysterious moon,Titan. As the 
analysis beams in, a camera 
scans Titan's blue-green sky. 
Despite the hint of frozen mist 
hanging in this alien air, you 
can clearly see mighty Saturn 
through the haze, crowned by 
its many delicate rings ... 

If the hit rate on Pathfinder's 
Web sites last July is anything 
to go by, NASA has a potent 
new way to win terrestrial hearts 
and minds. And consider as well 
that astronomy is one of the 
few scientific fields where ama¬ 
teurs often make major discov¬ 
eries, from new comets to 286 ► 


proposed "guidance package"- 
the size of a cereal box - is actu¬ 
ally a fully fueled spacecraft, 
weighing in at about 8 pounds. 

What we're looking at here 
is the throwaway "microship," 
adaptable to a wide range of 
multivessel voyages, from a 
flyby of Pluto to a scratch-and- 
sniff survey of an asteroid. Lose 
half a fleet, and you've still got 
a mission. If one vehicle goes 
AWOL, there's still four, five, a 
dozen more, working the same 
brief.The same thumbnail-sized 
CCD cameras that can scan the 
high atmosphere of Neptune or 
snap the tail of a passing comet 
will also act as navigational star 
trackers. And such an armada 
approach yields a gigantic scal¬ 
ing of scientific capability: flying 
in formation, thousands of miles 
apart, a fleet of microships 
becomes a wide-based interfer¬ 
ometer for high-resolution radio 
and optical observations. 

There's more. Reducing the 
weight of the spacecraft means 
reducing the size and cost of the 
launch. Orbital Sciences Corpo¬ 
ration of Dulles, Virginia, has 
already developed a booster 
no larger than a cruise missile. 
Pegasus drops from beneath the 
wing of a Lockheed L-1011 Tri- 
Star at 39,000 feet, then blasts 
into space, for a fraction of the 
cost of ground-launched rock¬ 
ets. After a couple of spectacular 
failures, Pegasus is now working 
well. NASA has optioned 10 
flights over the next four years, 
at $14 million a shot - a quarter 
the cost of the cheapest possi¬ 
ble conventional launch. 

Alternatively, microships can 
hitch rides, a dozen at a time, 
aboard more conventional work¬ 


John S. Couch (jcouch@wired 
.com) streams video at Wired 
Digital . 


In The Starry Night, artist 
Donald Lipski stuck about 
25,000 double-edged razor 
blades directly into the white 
walls of a gallery. The effect 
is a swirling tribute not only 
to van Gogh's famous paint¬ 
ing, but to the artist's obses¬ 
sive nature - and, of course, 
his sliced-off ear. Viewed up 
close, threatening edges stop 
you in your tracks, but from 
several feet away, the instal¬ 
lation takes on the benign 
look of shimmering clouds. 
Vincent would be proud. 

More on Lipski at tesla 
. csuhayward.edu/cappstreet /. 
- John S. Couch 
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Wired: The lion's share of neural net research still 
focuses on single net modules - not more than tens of 
neurons linked together to perform one aggregate 
function. Why do you think you'll suddenly be able to 
build a multifaceted brain that makes use of a million 
neurons? 

de Garis: Fve already built working 100-module sys¬ 
tems. No one has ever tried connecting a million neu¬ 
rons - or 10,000 modules - so I’m prepared for a heavy 
learning curve. But I have a lot of experience in the 
evolution of neural net dynamics, the manner in which 
the brains can be molded and given characteristics. 

It works. It’s a powerful technique. I’m confident that 
within two years we’ll have proof of concept, and by 
that I mean a functioning 10,000-module robot kitten 

- or robokoneko , as they say in Japanese - running 
around doing all sorts of nasty things. 

What ramifications will evolutionary engineering have 
on traditional computing? 

The great strength of evolutionary engineering is the 
ability to develop systems whose complexity levels are 
beyond human understanding, systems that function 
better than any product of the human-designed top- 
down approach. Evolutionary engineering will play an 
increasingly important role and eventually dominate 
traditional programming, as artificial brains get smart 
enough to write their own programs. But that is many 
decades away. 

Where is all of this intelligence ultimately headed? 

My dream is to create “artilects,” or artificial intellects, 
with intellectual capacities many orders of magnitude 
above human levels. The scale of these systems will 
eventually shrink to the molecular level, with one bit 
per atom. But high-function systems will still require 
many bits or atoms. And with that large size comes an 
enormous heat-dissipation problem. 

If you can develop a system that dissipates zero heat 

- using reversible computing, for example - it’ll be 
possible to build asteroid-sized, or even moon-sized, 
artilects, if you want to get into science fiction. By the 
late 21st century, you’re talking huge computing capaci¬ 
ties with 10 30 or 10 40 components. Compare that to 
our brains, which have around 10 10 - that is, tens of 
billions - neurons. 

What will the creation of artilects mean for society? 

The issues of massive intelligence will dominate 
global politics in the next century. The most plausible 
scenario is that humanity will split ideologically - one 
faction religiously saying the artilects should be built, 
and the other saying that they would be too dangerous. 
I call the first group Cosmists, because their horizons 
are more cosmic and big picture; the latter group I 
call Terras, since their horizons are more terrestrial. 


Roderick Simpson (maclean@well.com) wrote “Cloning. 
Problem? No Problem ” in Wired 5.09. 


I can imagine the Cosmists getting fed up with the 
pressure of the Terras and, enabled by 21st-century 
technology, leaving Earth. But the Terras are not stu¬ 
pid. They’ll probably argue that the artilects could 
escape and return to Earth. And when the stakes are 
the survival of the human species, what risk are you 
willing to take - 0.00000000001 percent? So why 
ever would you allow the Cosmists to leave? This may 
sound crazy, but you would be prepared to nuke them. 
And that’s what keeps me awake at night - the worry 
that the long-term consequence of my work is, poten¬ 
tially, gigadeath. 

This isn't the first time you've framed evolutionary 
engineers, like yourself, in the context of the nuclear 
physicists of the 1930s. If these scenarios are so horri¬ 
fying, why continue your research? 

This historical analogy scares me 
crazy. And the potential threat will 
be even larger than the hydrogen 
bomb. Sure - I realize there’s a cer¬ 
tain hypocrisy in what I’m saying 
and what I’m doing. But there are 
tremendous economic and social 
forces at work, and sooner or later, 
certainly within the next century, 
humanity will have to face the 
issue of whether or not it will give 
up its status as the dominant 
species on the planet. What’s the 
alternative - do we just stagnate? 

Is that even possible? 

To give an inkling of the Cosmist 
perspective, take an insect. No way 
could it do calculus, right? It just 
doesn’t have the brainpower. So 
what is it - that unknown x - that 
artilects can do that human beings 
can’t even imagine? By definition, 
we can’t even talk about it. It’s so 
godlike , it’s so magnificent ! Why 
would we choose to stop that? 

Assuming that there is intelligent life on other planets, 
have those extraterrestrial societies already evolved 
artilects? 

Civilizations throughout the universe have probably 
already made this transition. Our solar system is a 
billion years younger than others. And the time it takes 
to go from human to Cosmist to artilect is no more 
than a few centuries. The evolution is inevitable. After 
all, the real potential for intelligence is not biological 
- that’s too primitive. 

Do people ever ask if you're nuts? 

Those who have known me for years know to take me 
seriously. There are no theoretical limits to my reason¬ 
ing. Hence these events will probably happen. Though 
conservatives certainly think I’m off the wall. ■ ■ ■ 


Let's face it. Hugo de Garis dwells 
on the fringe. After aborting an 
early career in theoretical physics, 
de Garis spent more than a decade 
roaming the thinly populated fields 
of artificial life and artificial intelli¬ 
gence - frontiers where even the 
most respected get little respect. 
Here, fantastic ideas - maybe even 
demented ideas - are a plus. Which 
is a good thing for de Garis, who has 
a headful of them. In an effort to pur¬ 
sue any idea no matter how strange, 
de Garis has set up shop in Kyoto, 
Japan, where he is head of the Brain 
Builder Group at the Advanced 
Telecommunications Research Lab. 
Yes, he is trying to make a hyper- 
intelligent electronic brain. His 
approach: evolve the hardware/ 
software of intelligence by applying 
the power of Darwinian natural 
selection to electronic neural nets. 
And that's not his strangest idea. 
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attie Maes sits on a coffee table in a small 
room in the MIT Media Lab called the 
Pond, talking about the sea. “That’s me!” 
she exclaims, watching a video image of 
herself projected on a nearby TV. “I look 
like a monster.” 

It’s true. The elegant and poised MIT pro¬ 
fessor resembles a blowfish in the footage. 
She’s scuba diving in Hawaii, having slipped out of 
a computing conference to pet moray eels and feed 
sea turtles. Maes (pronounced “mahs”) describes the 
different fish and decries the tackiness of the made- 
for-tourists video, which is lavished with Waikiki 
helicopter shots and Muzak. She seems excited show¬ 
ing off reef life and embarrassed talking about her¬ 
self. She’s also completely unfazed by the phalanx 
of industry reps making their way around the murky 
room looking at demos from the Things to Think 
With program while catching sneak peeks of the 
video. Demos are interesting, but, hey, there’s a 
woman in a bathing suit flitting in their periphery. 

Earlier, as she was making the five-minute walk 
between her offices at the Media Lab and those of her 
fledgling software company, Firefly Network Inc., Maes 
mused about the possibilities presented by cuttlefish. 
The elephantine cephalopods shift their coloring and 
markings in milliseconds, instantly changing from 
zebra stripes to blank slate to marbleized pebble skin. 
Squid too, she remarked, signal with similar speed 
and repertoire; there has to be some way to apply this 
molluscan talent to technology, some way rooms 

Marguerite Holloway (myholloway@compuserve.com) 
is a New York-based freelance writer and contributing 
editor at Scientific American. 


could sense mood and emit different colors, some way 
software could do the same thing. 

It’s pure Maes. One foot in an ecosystem, the other 
in an application - both feet firmly planted. Which, 
given her growing fame, would seem hard to main¬ 
tain. The 36-year-old software-agent maven has a 
two-and-a-half-year-old company worth an estimated 
US$100 million, a new baby boy, new interests, and 
a newfound place on myriad lists: Newsweek?s 100 
most important people to watch, the World Economic 
Forum’s 100 people to listen to, People's 50 most 
beautiful people, and the Association for Computing 
Machinery’s 15 most perspicacious visionaries. 

In the past two years, Maes and Firefly have done 
more for software agents than the semi-intelligent 
bits of software have ever done for us. Agents - small 
programs that do electronic tasks for their masters 
and that can, ideally, learn by watching their user’s 
activities - have been dogged by hype for the past 
20 years. The approach that AI researchers had gen¬ 
erally used - the deliberative thinking paradigm - 
had not yielded serviceable autonomous agents, so 
the promise of the servile bots was never followed 
by the real thing. 

Now, however, agents are finding their way into 
the world in large part because of Maes’s pioneering 
work. Her radical approach flew in the face of tradi¬ 
tional knowledge-based AI research. This new genera¬ 
tion of agents has found a niche as people flail around 
in information overload and crave personalized Web 
experiences - and as advertisers seek to reach out and 
touch just you and just you and just you, not just a 
homogenized lowest common denominator. 

Agents can work as technological machetes, clear¬ 
ing the lush data tangle of the Web. Some, such as 
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“Sometimes I 
envision an 
agent as having 
extra eyes, 
hands, or brains 
which are look¬ 
ing out for my 
interests.” 


Jango (nee Bargain Finder and made by NetBot Inc.), 
scan through hundreds of Web sites and find the least 
expensive price for a toaster or a Toyota. Others, like 
Firefly, take stock of our buying and browsing habits 
and then offer purchase recommendations based on 
the behavior of like-minded people, while also facili¬ 
tating the delivery of finely tuned ads. 

But far from being physical alter egos or butlers - 
as they were originally described by Media Lab 
director Nicholas Negroponte in the 1970s, and as 
they have been envisioned ever since - agents are 
manifesting themselves invisibly, blending into the 
network gestalt. 

Dehype, rebuild 

In some ways, agents seem a perfect American solu¬ 
tion: create a bot in your own image and go back to 
sleep on the couch. If you can define your interests 
and have your agent serve them up, you have the 
potential to simplify the world, narrowing it down to 
comfortable ideas and people who think like you. 

But this is the antithesis of how Maes views agents. 
“Agents are a new way of thinking about software that 
is more proactive,” she explains, her Belgian accent 
lingering. “Sometimes I envision an agent as having 
extra eyes, hands, or brains which are looking out 
for my interests. I am convinced that software will 
treat us in a more personalized way.” This has already 
happened with Microsoft Office 97, for example. The 
system observes what the user does and then gives 
recommendations that are context sensitive. 

Her thoughts are echoed by many in the field of 
agent development, including Alper Caglayan, presi¬ 
dent of Open Sesame in Cambridge, Massachusetts. 
“Agents by themselves as an entity will not happen, 
but there will be agents in the interface, so every 
application will be sort of agentized,” says Caglayan, 


Firefly’s on a Roll - for Now at Least 


March 1995 

Agents Inc launches after a chance 
inflight encounter between 
David Waxman - a student 
of Pattie Maes's at MIT - and 
recent business-school graduate 
Nicholas Grouf. 


January 1996 

Agents Inc launches Firefly Online. 

April 1996 

Agents Inc secures US$5 million 
in second-round financing from 
Dun & Bradstreet and Softbank, 
among others. 




June 1996 

After establishing its own Web site, 
Firefly Online partners with My 
Yahoo! to bring personalized rec¬ 
ommendations for Web sites. 

July 1996 amazon.com 

Agents Inc.'s closest competitor, 

Net Perceptions, is incorporated. 

Its GroupLens collaborative 
filtering software becomes the 
agent behind the flourishing 
Amazon.com site. 

August 1996 

Agents Inc. changes its name to 
Firefly Network Inc. 


coauthor of the Agent Sourcebook. 

In the seven years Maes has been at the Media Lab, 
she has managed to both dehype and rebuild the 
agent legacy. “Maes has played a leadership role in the 
development of the technology and for the cadre of 
experts, who are mostly her students,” says Anthony 
Rutkowski, vice president of Internet business devel¬ 
opment for General Magic, a company developing 
mobile agents. “On the commercial side, she has cap¬ 
tured the public imagination, and that is extremely 
important for a nascent technology.” 

Maes says she did it all because of her own infor¬ 
mation overload - and that it started with animals. 
“Chickens and rabbits and fish,” recounts Maes’s mom, 
Lieve Maes, over the phone from Belgium. “She bred 
rabbits. She always brought home sick cats and dogs 
and so on. It cost me so much money. I had to take 
them first to the vet, to sterilize the cats and dogs. She 
wanted to be a vet. Otherwise she wanted to have a 
kennel. It was only later that she became interested in 
computers.” (The family of eight - with four daughters 
and two sons - showed great restraint and ate only 
one of Pattie’s pets, an aged rooster too tough, in the 
end, to chew.) 

Maes is not in love with technology and gadgets. 
“On the contrary, I wanted to affect people and the 
way they communicate and socialize,” she says. Maes 
decided to get her bachelor’s and then her PhD in 
computer science because technology factored into so 
many disciplines: business, architecture, science, art. 
She has always felt torn between her strong interests 
in these fields. 

“I am not one of those people who lives for work,” 
says Maes, who spends some of the free time she has 
going to art galleries. “I enjoy sculpting and photog¬ 
raphy and tennis and swimming. I simply do not 
have enough time. My life is not in control.” 


October 1996 

Firefly raises more than $10 million 
in a third round of financing. 

BORDERS 

December 1996 

Firefly competitor Open Sesame 
begins work on a combined Web 
site with Borders. Net Perceptions 
receives backing from VC heavy¬ 
weights: Flummer Winblad, St. Paul 
Venture Capital Inc., and Paul 
Allen's Vulcan Ventures chip in to 
the tune of $4 million. 


BamesandNoble.com 

March 1997 

Firefly announces a licensing agree- 
ment with Greenhouse Networks 
and secures a deal with Barnes & 
Noble to integrate its online collab¬ 
orative filtering technologies. 

May 1997 

Netscape, Firefly, Verisign, and 
more than 60 other companies 
announce support for the Open 
Profiling Standard (OPS), a pro¬ 
posed specification that gives users 
control of their personal informa¬ 
tion profiles. 
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As we move on to the verdant Jungle, the autono¬ 
mous agents suite at the Media Lab, Maes recounts 
the travels that brought her to MIT. During her third 
year at the University of Brussels, Maes became pas¬ 
sionate about AI. Rodney Brooks of MIT’s AI Lab 
heard her present a paper at a conference in 1987. 
“She touched on a whole range of issues that I had 
been struggling with in behavior-based AI - having it 
be a more dynamic, fluid system,” Brooks remembers. 
“She had a way to make the system learn. It was very 
exciting. It was very new.” 

Brooks invited her to work with him and AI pio¬ 
neer Marvin Minsky for a two-month stint back at 
MIT. On her last day, she was offered a visiting pro¬ 
fessorship. “I couldn’t believe it,” she remembers. “I 
couldn’t say no because the opportunity was just too 
good, but I was worried because I looked up to all 
these people here and was thinking, ‘How am I going 
to live up to this?”’ 

Brooks and Minsky were busily shaping the next 
AI wave. Instead of trying to model high-level func¬ 
tions like logic and program for every contingency, 
they would instead aim for interaction and learning. 
They set out to use this bottom-up approach, building 
robots, or “animats,” that could perform simple tasks. 
Maes’s job was to teach Brooks’s six-legged insectlike 
robot Genghis - currently housed in the Smithsonian 
Institution - how to walk. It was tough, often frustrat¬ 
ing work. 

Next year, in 1990, she moved from the AI Lab to 
the Media Lab, where she set about sending hots 
skittering into electronic networks instead of across 
the Lab’s floor. “I started all of this software-agents 
work because I realized that our computer environ¬ 
ments and our lives are becoming incredibly com¬ 
plex,” says Maes, who routinely forgets names and 
dates and places and locations of various materials 


in her overstuffed office. “Our brains were simply not 
designed for this chaos. We need help dealing with all 
the problems.” 


Intelligence is a social phenomenon 

Maes posited that an agent could learn from its user’s 
patterns, if they were repetitive enough. Her first hot 
did just that: it observed the 
way she scheduled her myri¬ 
ad meetings, and, over time, 
scheduled them itself. It 
learned, for instance, that 
Maes is not an early morn¬ 
ing person - she never took 
a meeting before 9 a.m. 

Her second agent, Maxims, 
did the same for email, but it 
took the burgeoning technol¬ 
ogy one step further. Maxims 
was a filter that “looked over 
the shoulder of the user,” 
remembering all the pieces 
of mail deleted or read or 
forwarded and then priori¬ 
tized them accordingly the 
next time around. 

Working with a sharp and 
talented student by the name 
of Max Metral - he’s now the 
25-year-old chief technical 
officer of Firefly - Maes pro¬ 
grammed the agents to learn 

from each other. When one user’s agent encountered 
an email for which it didn’t have a memory, it would 
communicate with other Maxims agents in the office, 
finding out whether a message from, say, Nicholas 
Negroponte was given a lot of attention, or just a 290 ► 


Title: Associate professor at the MIT Media Lab 
Major accomplishments: Pioneered agent software devel¬ 
opment; cofounded Agents Inc. in 1995 (Firefly Network 
Incas of August 1996). 

Age: 36 

Email: pattie@media.mit.edu 

Net worth: Firefly's estimated worth is US$100 million. 

As a founder, Maes holds major stock. 

Early years: Born in Brussels; graduated | 
with a PhD in computer science from 
the University of Brussels. 

MIT connection: Rodney Brooks of MIT's 
AI Lab "discovered" Maes when she 
spoke at a conference on agents 
in Portugal in 1987. 

First big milestone: At 26, became a 
tenured researcher for the Belgian 
National Science Foundation. 

Second big milestone: Came to the US in 1989 as a visiting 
professor at the AI Labs at MIT. Worked with Brooks and 
other AI pioneer Marvin Minsky. Accepted a faculty posi¬ 
tion at the Media Lab in 1991. 

First patent: 1993 

Personal goals: "To do a lot of different things and do them 
well: being a mother, a wife, a career woman, an academic, 
an entrepreneur, an inventor, an artist, an intellectual, a 
traveler -1 know, I know, it's totally unrealistic." 



August 1997 

First Virtual Holdings and Firefly 
announce an agreement to offer 
individuals the ability to conduct 
secure transactions and receive 
personalized services online. As 
part of the collaboration, Firefly 
offers its customers VirtualPIN - 
an alias that allows users to pay 
for services online without reveal¬ 
ing their credit card number over 
the Net.VirtualPIN becomes an 
integral part of Firefly's Passport 
registration process - after signup, 


users can visit any Firefly-enabled 
site to receive personalized ser¬ 
vices, while still maintaining their 
privacy. 

September 1997 

Firefly is valued at an estimated 
$100 million. 

What's in store... 

With an IPO exit strategy in the 
cards, roadblocks loom for Firefly. 
According to Jupiter Commun¬ 
ications analyst Peter Dushkin,one 
of Firefly's current drawbacks is its 
one-size-fits-all algorithm. Net 
Perceptions and other competitors 
are already aggressively marketing 


custom-tailored algorithms, which 
offer multiple options. Firefly also 
faces a promise-versus-perfor- 
mance dilemma. Despite the com¬ 
pany's mandate to deliver the most 
advanced agent software, Firefly 
still has only three major custo¬ 
mers: ZDNet, Yahoo!, and Barnes & 
Noble. Until Web-site operators 
truly understand how agents work 
and what they're capable of, agent 
software is bound to underperform. 
In the future, Dushkin says, look for 
mergers between push-technology 


companies and agent-software 
firms.Together, the two services 
will allow Web sites to personalize 
almost any feature to almost any 
user. OPS, he adds, should also play 
a vital role - not only in unifying 
the industry, but in making agent 
technology a solid, marketable 
commodity for the future. 
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W hen two protons collide in an accelerator, they 
are transformed into microns and other parti¬ 
cles. One Russian physicist offers this analogy: 
it’s like two Soviet Fiats colliding to produce a 
bus and a Mercedes Benz 600. That’s the thing 
about high-energy physics: the total is different than the 
sum of its parts. 

So it was in 1978 that when the proton beam entered 
Anatoli Bugorski’s skull it measured about 200,000 rads, 
and when it exited, having collided with the inside of his 
head, it weighed in at about 300,000 rads. Bugorski, a 36- 
year-old researcher at the Institute for High Energy Physics 
in Protvino, was checking a piece of accelerator equipment 
that had malfunctioned - as had, apparently, the several 
safety mechanisms. Leaning over the piece of equipment, 
Bugorski stuck his head in the space through which the 
beam passes on its way from one part of the accelerator 
tube to the next and saw a flash brighter than a thousand 
suns. He felt no pain. 

From what we know about radiation, about 500 to 600 
rads is enough to kill a person (though we don’t know of 

anyone else who has been 
exposed to radiation in the 
form of a proton beam mov¬ 
ing at about the speed of 
sound). The left side of his 
face swollen beyond recogni¬ 
tion, Bugorski was taken to a 
clinic in Moscow so that doc¬ 
tors could observe his death 
over the following two to 
three weeks. 

Over the next few days, 
skin on the back of his head 
and on his face just next to 
his left nostril peeled away to 
reveal the path the beam had burned through the skin, the 
skull, and the brain tissue. The inside of his head continued 
to burn away: all the nerves on the left were gone in two 
years, paralyzing that side of his face. Still, not only did 
Bugorski not die, but he remained a normally functioning 
human being, capable even of continuing in science. For 
the first dozen years, the only real evidence that something 
had gone neurologically awry were occasional petit mal 
seizures; over the last few years Bugorski has also had six 
grand mals. The dividing line of his life goes down the mid¬ 
dle of his face: the right side has aged, while the left froze 
19 years ago. When he concentrates, he wrinkles only half 
his forehead. 

Because virtually everything connected with nuclear 
energy was kept secret in the Soviet Union, for more than 
a decade Bugorski observed an unspoken ban on talking 
about his accident. About twice a year he went to the Moscow 
radiation clinic to be examined and to commune with other 
members of the brotherhood of nuclear-accident victims. 
“Like former inmates, we are always aware of one another,” 


he says. “There aren’t that many of us, and we know one 
another’s life stories. Generally, these are sad tales.” 

Bugorski thinks of himself as a fortunate exception: a 
man in reasonable health, able to continue living a full life. 
For years, he was a poster boy for Soviet and Russian radia¬ 
tion medicine, which was entirely content to take the credit 
for his good fortune. Last year, though, when Bugorski 
finally decided to apply for disabled status, which would 
allow him to receive his epilepsy medication free of charge, 
the doctors chilled on him. 

For his part, now that his fate is no longer secret, he 
would like to make himself available to Western researchers, 
but he doesn’t have the money to leave the science town of 
Protvino and go west. He thinks he would make a brilliant 
object of study for someone: “This is, in effect, an unintended 
test of proton warfare,” he claims. More to the point, he 
believes, “I am being tested. The human capacity for sur¬ 
vival is being tested.” 

This is the thing about science towns. They should all be 
dead by now, but they limp along, half frozen and half 
hopeful. The unglamorous miracle of their survival might 
indeed make a brilliant object of study. It is, in effect, an 
unintended experiment in grand failure, an eerie test of the 
ability of people to live and work after death. That they 
manage to do it is, perhaps, in part good fortune and in part 
the nature of the beast: the end result is always different 
than the sum of history, people, and money. 

In the postwar drive to harness the atom, the Soviet gov¬ 
ernment built little towns charged with various scientific 
tasks. About 60 of these towns were created between the 
late 1940s and early 1980s. Some of them, towns where 
new weapons were designed, were not even on the map. 
Other towns worked on what the Soviets called “the peace¬ 
ful atom” and were considered “open,” which meant that 
access to them was highly restricted for foreigners and that 
the residents themselves were closely monitored by the 
secret police. 

In exchange for their isolation - these towns were gener¬ 
ally situated at least a couple of hours outside major cities 
- the researchers enjoyed a standard of living significantly 
higher than elsewhere in the Soviet Union. The towns, usu¬ 
ally built in beautiful wooded areas, boasted better town 
planning - well, any town planning was better than the 
haphazard warehousing of the citizenry that went on else¬ 
where - higher salaries, and, paradoxically, a sort of clois¬ 
tered freedom. The scientists in some of the open towns 
were allowed to organize performances of singers or 
exhibits of artists considered too ideologically unreliable 
for a wider audience. For the intelligentsia living outside, 
science towns held the allure of romantic impossibility. 
When I was 8, my translator grandmother married a nuclear 


Masha Gessen is a Moscow journalist. She is the author of 
Dead Again: The Russian Intelligentsia After Communism. 
She wrote “The Day after Technology ” in Wired 4.03. 


◄◄◄ 

Many Soviet science academies 
- testaments to old-style central 
planning - have fallen into a state 
of neglect. The Joint Institute for 
Nuclear Research in Dubna (left) 
once attracted Russia’s scientific 
elite - some of whom worked on 
the most important research proj¬ 
ects of the Cold War To survive 
in modern Russia, scientists and 
engineers have to invent cheaper 
better ways of doing research. 
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physicist living in Dubna, one of the science towns - and it 
seemed my family’s entire Moscow social circle was struck 
by the glamour of it. 

The exchange of talent for the good life made for an extra¬ 
ordinarily productive relationship between the state and the 
scientists. The science towns helped ensure the Soviet 

Union’s standing as a military 
and intellectual superpower, 
and the state paid them back 
by ensuring their continued 
comfort. 

The top graduates of the 
country’s famous math and 
science high schools and high- 
pressure technical colleges 
were assigned to the science 
towns, where they received 
good pay and, usually, an 
apartment - while their peers 
had to make do with dorm 
rooms or communal flats. They were the chosen people. 

In 1990 science funding suddenly dropped about 90 per¬ 
cent. With the country on the brink of collapse, international 
prestige finally had to take a back seat to economic emer¬ 
gencies. Construction in the science towns froze and the 
trickle of young science graduates dried up. By 1993, many 
institutes could not afford to keep their electricity turned 
on, and the life in most labs had ground to a halt. While the 
economic disaster of the early ’90s hit the entire country, 


the science towns were arguably in the worst position to 
adjust. Unlike military-factory towns, which also lost their 
funding overnight, the science towns had no industry to 
convert to civilian production. Unlike their colleagues liv¬ 
ing in other cities, the scientists in science towns could not 
switch to careers in finance or the service industries: most 
of them lived hours away from anything that wasn’t a 
research institute, and they had no money to move. 

While a small scientific lobby is pushing a hopeless bill 
in the Russian parliament to secure full federal funding for 
at least a dozen of the towns, salaries and pensions in some 
science towns are held up for months, even more than a 
year at a time. When the wages are paid, they generally 
range between about US$70 and $200 a month. The head 
of one nuclear institute at the heart of a science town shot 
himself last year - his colleagues are convinced it was over 
the lack of funding. For a few years, starting around 1992, 
various Western foundations, led by American financier- 
philanthropist George Soros’s organization, gave out small 
grants to Russian exact scientists. Now most of that funding 
has dried up: Soros, for one, has said he will no longer single- 
handedly attempt to save Russian science if the Russian 
government plans to do nothing to help. 

Many scientists find occasional teaching gigs in the West: 
if they are frugal during their semester of lecturing in some 
Midwestern town, they can save enough money to finance 
the following year at home. Some get financial infusions 
from more fortunate relatives living elsewhere. Many find 
ways to procure cheaper produce, even to live off the land 


◄◄◄ 

Russian labs today can barely rely 
on regular electricity, let alone the 
latest equipment. But many scien¬ 
tists choose to stay in the faded 
halls of Soviet science, hanging 
on to what they can of the halcyon 
days of high salaries, "open" social 
programs, and upscale woodland 
communities - a far cry from the 
gulag-style cinder-block towns of 
communist Russia. 
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with tiny plots they stake out outside the towns. 

But even if each individual survival can be explained sep¬ 
arately, the mechanism of the towns’ collective endurance 
remains largely a mystery. Without the infusions of money 
and people, the towns and their populations are aging 
steadily, slowing down, and losing their old buzz, but the 
buildings are not crumbling and the residents are not 
deserting. In fact, the “brain drain” that has been the bug¬ 
bear of post-Soviet science and technology, whose best and 
brightest are lured to the West, has barely affected the sci¬ 
ence towns. A recent survey of science towns’ residents 
conducted by the Russian Labor Institute found that most 
young people would like to stay in the towns and in the sci¬ 
ences. Perhaps they are incurable romantics. 

Or perhaps, being the best and the brightest among the 

best and the brightest, they 
know something we don’t; 
perhaps they are right in 
believing that they are in 
possession of something so 
unique and precious that 
they should spend the rest of 
their lives propping up - and 
touching up - these 60 giant 
monuments to the power of 
science, the future ruins of 
the Nuclear Age. 

Protvino, population 40,000, 
is one of the youngest science 
towns. The Institute for High 
Energy Physics was founded 
in 1963 and its accelerator 
completed in 1967, with the first experiments run in 1968. 
The town is built in a moderately impressive pine forest 
about 100 kilometers outside Moscow, where the small 
Protva River meets the larger Oka. The problem is, it is 
haunted. Subterraneanly, that is. 

It could have been foreseen: the town was founded on a 
bunch of dead bodies. In 1941 the southern front line out¬ 
side Moscow cut through this area, and before the Germans 
were finally forced out, they retreated and returned seven 
times. World War II continued for another three and a half 
years, and, it seems, no one really bothered to clean up the 
bodies and the ammunition both armies left behind. When 
the first scientists moved here in the late 1960s and ’70s, 
their kids kept dragging home rusty helmets and unused 
ammo ribbons they’d found while digging around the old 
trenches. Construction workers still find human remains. 

Too modern to fear bad omens, Soviet scientists and 
bureaucrats had big plans for Protvino. They built the largest 
particle accelerator in the world and imported a group of 
artists and designers from around the Soviet Union to make 
it into the prettiest of towns. “There was no architecture 
then in the Soviet Union,” remembers Vitaly Gubarev, who 
headed up the beautification task force until its demise in 


1991, “just prefab concrete boxes.” It’s a wonder, he says, 
that Protvino has buildings designed especially for the 
town: two pyramid-shaped brick high-rises and two “saw 
buildings,” long zigzags in gray concrete that may look like 
a typical Eastern bloc monstrosity to the untrained eye but 
in fact consist of split-level apartments - an unheard-of 
luxury. The master plan called for the cluster of these 
apartment buildings with stores and schools to create a 
pedestrian-only zone. A miniature beltway around the town, 
with no exits into Protvino itself, would keep out cars and 
accidental tourists. 

The plan behind the master plan was to win the State 
Prize - the highest Soviet honor - for the best town plan. 

But in the mid-1970s construction engineers made a horri¬ 
fying discovery: this area was what geologists call a karst, 
a limestone region that contains giant underground hollow 
caverns. The master plan had to be revised again and again 
as more caverns were found; the original cluster idea had 
to be abandoned. A few years later another small town, just 
outside Moscow, was refashioned as a pedestrian cluster 
and promptly received the State Prize. 

Thus began the tradition of failing to be the first. Other 
countries, too, were building accelerators, so that by the 
middle of the 1980s the Protvino machine was only fourth- 
largest in the world, trailing accelerators in the United 
States, Switzerland, and Germany. Plus, the US was starting 
to build the supercollider. To save the prestige of Soviet 
high-energy physics, in 1987 the government launched the 
construction of a new accelerator, the biggest ever at 21 
kilometers in length. It would in fact be three accelerators 
in one extralong channel: one “warm” accelerator - that is, 
one made with regular magnets - and two “cold” accelera¬ 
tors, created with superconducting magnets. All over the 
Soviet Union, wherever there were large building projects, 
signs went up inviting construction workers and engineers 
to come to Protvino. They needed hundreds of people just 
to create the channel: you’d think the planners would know 
better, but they were going to put it underground. 

Starting in 1990, when science funding was cut, the big 
project was gradually revised down from three accelerators 
to the one warm one. As the staff of the institute continued 
to assemble giant magnets for the accelerator at an ever- 
decreasing rate, it gradually became clear that the accelera¬ 
tor had no chance of being completed before it became 
obsolete. 

Big dreams leave big traces. Enormous warehouses filled 
with thousands of magnets and hundreds of generators 
stand as giant monuments to the accelerator that never was. 
Most of the equipment is useless for any other purpose and 
wouldn’t be worth much as scrap metal, but ultimately it 
could be disposed of. The creaky mechanism of assembly, 
storage, and upkeep of the accelerator parts could ultimately 
be forced to stop churning. 

The problem, of course, is the tunnel. The circle was com¬ 
pleted in October 1994, and it now haunts the town from 
below. Left alone, engineers estimate, it would be destroyed 


◄◄◄ 

In Protvino, wistful scientists roam 
the tunnel of what could become 
the largest particle accelerator in 
the world, funds permitting. 

(Inset): Physics researcher Anatoli 
Bugorski (top) defies the odds nearly 
20 years after a powerful proton 
beam penetrated his skull. As chief 
engineer of the beleaguered acceler¬ 
ator project, Alexander Vasilevski 
(center) carries the look of a man 
worn down by attrition. Thousands 
of dollars worth of components 
(bottom) have all the time in the 
world to gather dust. 
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by water in four years. The way of the land is such that the 
level of groundwater to one side of town is higher than the 
street level in Protvino itself. In other words, if the tunnel 
were left to fill with water and collapse, in four years the 
earth would open up to swallow the town of Protvino. 

Alexander Vasilevski, a large, bearded man in his 40s 
who came to Protvino as a college graduate, is the chief 
engineer of the accelerator project. He has calculated that 
it would cost nearly as much to fill in the tunnel as to com¬ 
plete the accelerator: about $200 million. For the last few 
years the project has been receiving seemingly random 
amounts ranging anywhere from $3 million to $30 million 
a year, which Vasilevski has been using to maintain the tun¬ 
nel and continue, little by little, to assemble the magnets. 

He does not have any choice but to keep going: it seems the 
government will never be able to fork up enough cash at 
one time to make it possible to fill the tunnel. That, of 
course, is irrelevant: whatever the needs of the scientists, 
Vasilevski believes the tunnel ought to be built. “The accel¬ 
erator would only be in use 
for 20 or 30 years anyway,” 
he argues. “But if we build 
it right, the tunnel will be 
there for another 250 years. 

A structure like this should 
be used.” Yes, it could be the 
world’s longest underground 
shopping arcade. Or the 
world’s only subway in the 
woods. Or a nuclear fallout- 
shelter for forest dwellers. 

It is time to stop thinking so 
big. Protvino may have some 
trouble coming to terms with 
this imperative, but 20 kilometers down the road, in the 
biologists’ town of Pushchino, small has come to mean sur¬ 
vival. Granted, unlike Protvino, Pushchino was never meant 
to hit it big: it was too secret for that. Yuri Bespalov, the 
official local historian, even claims, with some pride, that 
the town plan was devised to make it impossible to add on 
to Pushchino. It would always be three finite zones: Zone A 
for the scientific institutes (all nine of them), Zone B for 
greenery, and Zone C for living (in any one of three types of 
nine-story concrete-block buildings). Nearly 30 years after 
the town was built, its population still only about 20,000, 
the experiment in stasis can be deemed successful: the new 
era has managed to insinuate itself into the Pushchino look 
in just two ways - the glass panes that residents have now 
been allowed to put on their balconies (in the old days 
this was believed to spoil the gorgeous uniformity of the 
facades), and the retirees who gather in front of the store 
in the morning to find out when their pension might be 
paid and to beg shyly. 

With no money for the institutes, the answer to the town- 
people’s problems clearly lies outside of Pushchino. About 


a mile outside, that is. Residents have turned the tracts of 
land that once guaranteed their isolation into tiny garden 
plots - 20 or 30 square meters a person. Weekends and 
evenings year-round, half the town is working the land. 

The more enterprising types have put up miniature houses 

- half tool shed, half status symbol - on their plots; others 
just spend their time pulling old nylon pantyhose onto tiny 
year-old apple trees. 

“People were suffering unnecessarily trying to work on 
their garden plots,” explains Gennadi Bulatkin, head of the 
Laboratory of Bioproductivity of Agricultural Ecosystems 
and a chief instructor at the school. “What they needed was 
scientific knowledge to make their work efficient.” Research¬ 
ers at the Institute of Soil and Photosynthesis have orga¬ 
nized the School of Practical Fruit and Vegetable Gardening. 
Most of the students are scientists - biologists, astronomers, 
and physicists. Bulatkin plans to devote this year to the 
study and practice of basic gardening, with instruction on 
tree-wrapping and crown-trimming, then eventually gradu¬ 
ate to beekeeping. “Every plot should have at least two or 
three beehives,” he says emphatically. “That’s good for polli¬ 
nation and teaching your children, both.” 

Bulatkin should know. He has spent his life in science 
studying complex ecosystems; he claims to head the only 
lab in the world to study the relative energy consumption 
and production of natural and agricultural systems. A 
believer in the efficiency of agricultural ecosystems, he says 
two thirds of his family’s sustenance comes from their little 
plot. Walking through the gardening tract on a December 
Saturday, he examines his colleagues’ and students’ efforts, 
praising the fir-tree-branch coverings here (they help create 
a layer of snow to insulate the soil), criticizing the evident 
lack of attention there. We pass a couple of abandoned plots 

- an institute director and his grown children have moved 
abroad - and greet the assistant director of another institute 
in his garden. This PhD, decked out in a gray cotton quilted 
jacket and tall rough soldier’s boots, clearly relishes his 
back-to-the-land persona. He poses for the photographer, 
smoking one of those foul hollow-filter cigarettes found 

in Russian villages and prisons. 

There is something outrageously subversive about staking 
a small project against the grandeur of Soviet science. 

Soviet science set itself up for it, though, by creating its lit¬ 
tle havens: the blueprints for a cozy individualism the resi¬ 
dents would eventually come to claim. Long before the state 
left its scientists to fend for themselves, popular Soviet 
mythology already portrayed the science towns as oases of 
progress, modernism, and comfort. 

The generic symbol of all the science towns was Dubna, 
a nuclear physicists’ town two and a half hours northwest 
of Moscow. Here the popular fascination with the romance 
of science towns got to run wild. One well-known writer 
waxed sentimental upon visiting the town: “In our days, 
when even the poles of the earth are becoming inhabited, 
it is rather difficult to become known for youth 294 ► 


◄◄◄ 

Tito Pontecorvo (inset far left) had a 
passion for horses. He still owns 200 
of the rare Akhal-Teke breed, only 
2,500 of which exist in the world. 
Caught up in Dubna’s boomtown 
days, Pontecorvo borrowed heavily 
to build fine riding stables and a red 
brick castle. Now he’s hiding from 
debtors and waiting for better times 
on the banks of the Volga. Despite 
funding setbacks, Dubna is consid¬ 
ered the most successful and 
enduring of the science towns. 
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Wired: Can machines produce art as good as people 
produce art? 

Holtzman: The question should be, Can people create 
art with machines that is as good as art created with- 
Ifcjj^^out machines? The whole thing is a partner- 
Ifc^-ship. At least until we have created 

entirely autonomous artificial 
intelligences. 



A lot of 

artists feel ™ 

apprehensive about ^ 

using the medium of computers 
for their art. 

To me, the idea of not using a computer would 
seem alien. What we’re trying to do is express some¬ 
thing about the times we live in. Digital technology 
is a big part of that. 

So the artist of the future is a technologist. 

Mastering technology is only part of what it means to be 
an artist in the 21st century. The other hurdle is mastering 
creative expression, so that art has something substantial 
to say. Expression has been the one constant among artists 
from the Stone Age until now. The only thing that has 
changed is the technology. Today, developing your own 
custom software is no different than learning to master 
oil paints. Frankly, it’s a lot easier. 

Skeptics will say that digital artists don't have the same 
aesthetic vigorousness as the traditional great masters. 

The future will not be dominated by any of these rare 
individuals who create masterpieces. What’s really excit¬ 
ing about the digital medium is that everyone’s going to 
have a computer. Everyone’s going to have access. What 
everyone won’t have is the new way of thinking - the abil¬ 
ity to immerse yourself in a very fast and fragmented world, 
and absorb what’s going on around you as a unified whole. 
What are these digital sensory experiences of the future 
going to be like? 

They are already being created in research labs - elabo¬ 
rate virtual worlds powered with half a million dollars’ 
worth of reality engines. Ten years from now, we’ll experi¬ 
ence the same on the Web, and it will really knock our 
socks off. 

Ten years is a long time to wait. 

Even with all the chip power, we’re not there technically. 
Plus, we need the expressive framework whereby the artist 
creating these worlds has mastered the medium. Intel’s 
about to come out with new 3-D chips, but the coders and 
the artists have barely begun to figure it all out. 

Will we have fewer deep thinkers in the future because 

John S. Couch (jcouch@wired.com) is Wired’s 
autonomous agent. 


people no longer have the attention span to read some¬ 
one like Henry James? 

Kids who grow up in information spaces using nonlinear 
tools like Perspecta, and those brought up on MTV’s sub¬ 
second splices, perhaps won’t know how to use a pen to 
write a story from A to B. But they will have the skills to 
do 10 things at once and create something where people 
will say, “Holy shit, that’s amazing!” 

Is this less “deep”? Only in the dimension of traditional 
linear logic. 

So we have a lot to thank MTV for. 

One of the interesting aspects of the MTV generation 
is that for the first time, we felt our senses 
were being bombarded. MTV gave us 
a taste of what our potential 


might be for 
absorbing intense 
sensory experiences. The 
same goes for the digital condi¬ 
tion. We’ll completely immerse 
ourselves in virtual worlds, and 
these rich, multisensory com¬ 
munal experiences will push 
our brains to leverage functions 
we’ve never used before. 

Doesn't real life do that already? 
There are experiences in real 
life that are extremely intense, 
whether it’s from being in an 
accident, making love, or any¬ 
thing where fractions of a sec¬ 
ond become far more intense 
than normal. But in virtual 
worlds, the artist can control 


Steven Holtzman looks at humans as 
mechanisms, a series of neural electro¬ 
chemical impulses, not unlike the zeros 
and ones of digital technology. In his 
book Digital Mantras, Holtzman used 
this human-machine parallel to find 
a spiritual connection in technology. 

With a PhD in computer science, 
a background in both Eastern and 
Western philosophy, and successful 
forays into experimental music, Holtz¬ 
man is well positioned to push digital 
media toward greater meaning. Yet 
his ideas aren't the isolated musings 
of a pure academic. Holtzman's been 
around the Valley for 15 years, and 
his current post is president and CEO 
of Perspecta, a company that develops 
search tools for navigating through 
3-D visual information spaces. Wired 
caught up with the fast-talking entre¬ 
preneur and asked him how digital 
media is reshaping our lives. 


the environment for an extended 

period of time. From this you get unnatural intensity. 

What do you mean by "making a spiritual connection 
with technology"? 

People fear digital technology because they presume it’s 
going to take them to a nonspiritual, totally commercial 
life. But there is nothing inherent in technology that 
makes it incompatible with spiritual or artistic objectives. 
It’s a matter of how long a new technology is seen as alien. 
Generation after generation, parents have said, “Jeez, 
what is that junk my kids are listening to? It’s noise.” But 
by the next generation, it’s accepted. 

We’ve reached this turning point with computers. They 
are no longer these alien beasts introduced 40 years ago, 
but an integrated part of our cultural and spiritual lives. 
Are there any machines that are sacred? 

Those that live and think. None qualify yet. ■ ■ ■ 


□ so 
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A Life Uncoded 


Secured Digits 


W hy worry about people 
sharing passwords? 
I/O Software's Puppy com¬ 
bines a new fingerprint 
reader from Sony with soft¬ 
ware for Windows NT to 
create a system with invul¬ 
nerable login security. 

Once you've been finger¬ 
printed, log in with Puppy 
by simply resting your finger 
on the coated glass. 

The system works well, 
although it takes a bit of 
practice to make the scans 
come out right. A bigger 
problem came up when I 
tried to log in over the net¬ 
work: without a fingerprint 
reader for my laptop, I was 
locked out. You can set up 



Giving the finger. 

Puppy to accept either your 
fingerprint or your password, 
but that kind of defeats the 
purpose. A better alternative 
is to buy a reader for each 
workstation. 

Perhaps the system's best 
feature is the biometric sensor 
that differentiates between 
a live finger and a dead one. 
Good news for workers in 
high-security situations who 
don't want to worry about 
having their digits chopped 
off by overzealous computer 
crackers - or, in this case - 
hackers. - Simson Garfinkel 


Puppy: US$650. I/O Software: 
+1 (909) 222 7600, fax 
+1 (909) 222 7601. 


M emoirs are all the rage in the book biz; among them, fortunately, 
is Ellen Ullman’s Close to the Machine: Technophilia and Its Dis¬ 
contents . Ullman comes with her tech bona fides intact (she is, after 
all, a seasoned software engineer). But she also comes with novel 
material: the not-meek musings of an aging girl geek. 

The “discontents” of the title are programmers: those who navigate 
between the world as humans understand it and the world as com¬ 
puters understand it, consigned to what Ullman calls “a strange state 
of disjunction.” In that latter world, “human needs must cross the 
line into code,” she writes. “They must pass through this semiperme- 
able membrane where urgency, fear, and hope are filtered out, and 
only reason travels across.” 

These disjunctions are at play in Ullman’s life and in the central 
intimacy of her identity as a coder: her closeness to the machine. We 
see the seduction at the heart of programming: embedded in the hijinks 
and hieroglyphics are the esoteric mysteries of the human mind. 

It’s partly Ullman’s use of language that conveys the sexy jazz of cod¬ 
ing. In this duet with coworker Joel, they stare down a stubborn bug: 



Yes! We’ll call SendKey(space) to 
-the numeric object.” 

My God! That fixes it!” 


‘Yeah! That’ll work if-” 
-space is numeric!” 

-Yes! If space is numeric! 


Ellen Ullman 


“We lock eyes. We barely breathe. For a slim moment, we are 
together in a universe where two human beings can simultaneously 
understand the statement Tf space is numeric!”’ 

Back-and-forth cuts make the book feel like a fast-clip film. But some¬ 
times this leaves the narrative arc wanting. The work also flags when 
it veers off into the confessional: sex with Brian, her cocksure lover, 
for example. I ate up descriptions like “His lovemaking was tantric, 
algorithmic,” but found myself asking, “Why am I reading this?” 

There is an answer to that question: in Ullman’s anxieties about 
her affair, in her contemplations of her late father’s belief in the 
machinery of capital, and in her sense of “self-made solitude,” she 
is registering the uncertainties of a fortysomething programmer 
entering the Mid-Life Crisis. 

A team of young coders comes to replace her on a job. The blessing- 
and-curse of technology - obsolescence - shouts to her like the all-caps 
subject field of an email: FROM ADOLESCENCE TO OBSOLESCENCE 
- WHAM! - Constance Hale 


Close to the Machine: Technophilia and Its Discontents, by Ellen Ullman: US$21.95. City Lights 
Books:+1 (415) 362 1901. 
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Safety Essentials 

hether you're cleaning 
up a pesky sarin gas 
leak, cutting up a side of beef 
with a band saw, or spoon¬ 
ing slag from your backyard 
foundry, the Safety Essen¬ 
tials catalog has something 
for you. Need a self-con¬ 
tained haz-mat suit, Kevlar 
gloves, or emergency burn 
kits? How about earplugs or 
biohazard disposal boxes? 
Safety Essentials carries 
them all. 

What's impressive about 
this collection is the breadth 
of its idea of safety. Yes, it 
has all the material you'll 
ever need to clean up that 
toxic sludge on the loading 
dock, but the catalog also 
features back supports for 




The latest Kevlar chic. 

people who do heavy lifting 
and wrist supports for those 
who pound keyboards all day. 

If you're an industrial 
fetishist, Safety Essential's 
swag is pure pornography: 
hard hats in every color and 
aluminized coats (safe up to 
2,850 degrees Fahrenheit for 
you barbecuers). 

Whether you're preparing 
for that toxic date with des¬ 
tiny or just want to look like 
it, this catalog is one-stop 
shopping for safety freaks 
and cultural mutants alike. 

- Richard Kadrey 

Safety Essentials catalog: 
free. Lab Safety Supply: (800) 
356 0783, on the Web at 
www. labsafety. com/. 



I Can't Drive 55 

C armageddon is the dearest and most taboo dream of any gamer 
sick to death of conventional racing games: it’s not whether you 
win or lose, it’s how many innocent bystanders you smear down the 
sidewalk in the process. From the opening movie to whatever remains 
of your humanity when you finish, this “racing game for the chemi¬ 
cally imbalanced” is a single- and multiplayer automotive killfest 
with no rules and enough pointless gore to make things interesting. 

Complete the track circuit, eliminate all the opposing vehicles by 
any means available, or automotively slaughter all the pedestrians 
- it matters not. Participants can blatantly ram and kill other racers, 
intentionally power-slide bloody swaths through screaming clusters 
of innocent pedestrians, and get points for high-speed Splatteri and 
Combo bonuses that inflict as much antipersonnel damage as possi¬ 
ble on such tarmac targets as pudgy businessmen, bikini-clad beach 
bunnies, and - of course - little old ladies crossing the street. The 



Unleash your killer instincts - via vehicular manslaughter. 

game physics are marvelously ridiculous: competing race cars can 
survive not only head-on collisions at 190 mph, but also the ensuing 
three-story tumble though the air. 

The various single-player racetracks (with such highlights as Maim 
Street and Roswell that Ends Well) are bad enough, but when players 
invoke the multiplayer evil, the very worst is sure to surface - and this 
is where the game shines. No true network friend will simply beat you 
to the finish line when it’s just as easy to push your helpless, struggling, 
burning vehicle over the precipice of a handy 500-foot cliff. Carmaged¬ 
don is the most twisted, psychotic, player-friendly game in the history 
of PC racing, and those who achieve its Number One racer status are 
humbly asked to stay off my street. - Chris Hudak 


Carmageddon: US$49. Interplay Productions: +1 (714) 553 6655. 


From Britain, with Love 

W hat is it with those perfidious Brits? They're 
all please and thank you to your face, but the 
minute you turn your back, and they settle down 
to write, they turn out to be so ... well, rude. From 
the boyish lechery of the drugs-and-birds Loaded 
magazine to the scandal of London's Private Eye , it 
seems like the best stories in the UK come after the 
stiff-upper-lip facade drops and writers start get¬ 
ting low-down, mean, and dirty. 

Even British geeks have shown their dark side. 
Every Friday, games programmers, Web monkeys, 
and Bastard Operators from Hell across the Atlantic 
snicker their way through Need To Know now, 
"Britain's most sarcastic tech newsletter." Since its 
launch in May, it's received raves from the thou¬ 
sand or so subscribers dissatisfied with both the 
West Coast bias of other Net-based news sources 
and the plethora of dreary tech supplements that 
fall unread from Britain's newspapers. Delivered 
in plain (yet nattily formatted) ASCII via email and 
written by journalists who've grown frustrated by 
the strictures of the trade press, this Drudge Report 
for the UK's digital industries has become required 



UK tech news fills this snappy email missive. 

reading for anyone wanting to know the real poop. 

That's not to say it's local color only. NTKnow has 
a lot to recommend it to an international audience. 
For one thing, it's funny. When it aims its sniper fire 
at the luminaries of Silicon Valley, it's often hilari¬ 
ous. Coverage of the Apple-Microsoft buyout in 
NTK now ("Capturing the spirit of the classic Apple 
1984 advert, Steve Jobs announced that Microsoft 
was investing US$150 million in Apple, Microsoft 
had always been Apple's friend, and that Apple was 
now at war with Eurasia.") was flash-forwarded to 
the Net's humor mailing lists. 

Lastly, it's got heart. Despite its pleadings of 
amorality, NTK now has a suspiciously idealistic 
slant. It covers the road protests and activities of 
the European computer underground that print 
publications have notoriously ignored. You get a 
sense that the writers of NTK now care about the 
world they poke fun at - and the fact that its con¬ 
tributors file their stories gratis is a strong hint 
that they're doing this for love. - PhilGyford 

NTK now: free. NTK now: on the Web at www.spesh.com 
/cgi-bin/now/. 
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The Next NC? 

W hile some multinational corporations sing 
the merits of a cheap, ubiquitous network 
computer, one has actually released software 
whose OS and hardware requirements virtually 
guarantee this kind of network-is-everywhere 
deployment - it runs on DOS. 

Caldera WebSpyder - based on a program origi¬ 
nally written by Prague hacker Michael Polak - is 
a fully functional, graphical Web browser designed 
for computers running the venerable Disk Operat¬ 
ing System, that forgotten OS of the '80s PC. Also 
available for noncommercial download is Caldera's 
OpenDOS - a 100 percent compatible, improved 
DOS. 

You have to be patient with the setup. Speed 
won't be a problem if you get it off the Net, but my 
copy of OpenDOS came on CD-ROM, and, well, none 
of the machines I tested had ever seen a CD-ROM 
drive - so I had to manually create my own disk set 
on floppies. 

The graphics on an old IBM PC with a CGA card 



WebSpyder: Buzz kill for Larry Ellison? 

suck, and nothing can ever change that. But try 
WebSpyder in a 386 with only 1 Mbyte of RAM and 
an SVGA card - a machine still wimpy enough to 
make running Linux with its graphical X Window 
System an impossibility - and you've got a winner. 

WebSpyder doesn't like frames and doesn't speak 
Java (yet). But it does HTML 3.2, and using it for 
FTP transfers or sending email is a breeze. It is a 
strange feeling to use an abandoned 386 to see GIF 
banner ads on the Web, a strange feeling indeed. 

Expect to see this app used as an interface on 
low-end hardware like point-of-sale terminals and 
inventory systems. By bringing the Web to the 
world of the secondhand-store PC, Caldera Web¬ 
Spyder could effectively become everything the 
fabled network computer hasn't. - Michael Stutz 

Caldera WebSpyder for DOS: beta free to download. Caldera: 
(800) 850 7779, email orders@caldera.com, on the Web at 
www.caldera.com/. 


America's Edge 

S ince America’s founding, four stages of population movement have 
marked our society. For more than 100 years, we were a rural 
country. The Industrial Revolution transformed us into a country of 
city dwellers, while the rise of the car in the ’50s saw the switch to 
suburban life as people moved beyond the city limits but streamed 
back each day to work. 

Over the last 20 years, a fourth stage of American development has 
emerged in parallel with the rise of edge cities around the cores of 
older metropolitan centers. The marked distinction between edge-city 
and suburban life is that, unlike the typical suburban dweller who’s 
still linked to the city core for their daily bread, edge-city inhabitants 
rarely visit this core. Their jobs are close by, either within their edge 
city or one over. 

Joel Garreau examines this demographic trend in his excellent work, 
Edge City , covering territories in New Jersey, Boston, Detroit, Atlanta, 
Phoenix, Texas, Southern California, the San Francisco Bay area, and 
Washington, DC. In this 1991 work, Garreau presages the incredible 
developments in PCs and telecommunications technologies since the 
start of the ’90s and basically lays out a blueprint for how and why 
today’s technocenters sprang out of the ashes of the collapse of the 



Demographic trendspotter Joel Garreau on the rise of a new frontier. 

go-go ’80s. Edge City is far from a dry tome of charts and figures; it 
reveals motivations behind the trend, the real estate economics at 
play, and the important implications of this new frontier on Ameri¬ 
can society. 

Two chapters at the end, “The Glossary” and “The Laws,” should be 
read first and are worth the book’s price alone. “The Glossary” is a con¬ 
cise compilation of real estate terms, such as FAR (floor-to-area ratio) 
and CC&Rs (covenants, conditions, and restrictions), while “The Laws” 
reveals developer rules of thumb, each utterly engaging. Here’s a sam¬ 
ple: The average distance from the main office of a company in edge 
city to the CEO’s home: 8 miles. Cervero’s Law of the value of time 
wasted in traffic jams: People view the time they spend in a traffic jam 
as equal, in dollar value, to half of their hourly wage. The maximum 
desirable commute, throughout human history, regardless of trans¬ 
portation technology: 45 minutes. The three laws of building: 1. Build. 
2. Build at the lowest possible cost. 3. If Rule One and Two come into 
conflict, Rule One takes precedence. 

Edge City is a glimpse of the America to come, whether we’re ready 
or not. - Rich Santalesa 

Edge City: Life on the New Frontier, by Joel Garreau: US$15.95. Anchor Books: +1 (212) 782 0401. 


Chip Off the 
OF Blocks 

M indscape's new CD-ROM 
is the first interactive 
kids game based on the most 
popular construction toy in 
the world. Lego's Danish fac¬ 
tories have been spitting out 
zillions of plastic bricks for 65 
years now. Inevitably, Lego 
bricks had to be turned into 
Lego bytes. 

Lego Island's 3-D world 
has plenty to keep digital 
Lego-maniacs busy. Visit the 
beach or go to the racetrack 
and take your newly built 
Formula-Lfora spin. The 



Building a new world. 

Infomaniac warns players 
about the resident decon¬ 
structionist. Don't deliver 
pizza to him in jail, or he'll 
unleash apocalyptic chaos 
on your plastic utopia. 

Virtual Legos were made 
to complement, not replace, 
Lego products. But Lego 
Island provides an interest¬ 
ing fantasy in a place that 
until now existed only in 
kid's minds. - Sfeve Baxter 

Lego Island CD-ROM for 
Windows 95: US$40. Mind- 
scape: on the Web at 
www. mind scape, com/. 
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Ils fact that n sake die best selling brand nf standard diskette 

ksd noting n do ai it 


Okay, so maybe it had a little bit to do with it. But the big news here is that with our 
new SuperDisk™ Drive, you can access 120MB of storage, up to five times as fast as 
standard floppies. And here's the kicker, it still works with 1.44MB diskettes. Just plug 
it into your PC's parallel port. Or look for SuperDisk LS-120 drives built into new PCs. 
To make more room, call 1.800.888.1889, ext. 3001 or surfwww.imation.com. 



SuperDisk , compatibility symbol, Imation and the Imation logo are trademarks of Imation Corp. © Imation 1997. 


















_| Neverhood's Skullmonkeys , developed 

r for the PlayStation, features cute but violent 
clay-molded characters and more than 40,0 
frames of stop-motion 
animation. Other gamers 
hope that Doug TenNapel 
ports the retro-styled title 
to the PC. Release: January. 

DreamWorks Interactive: 

+ 1 (310)234 7000. 


In the book Trips: How 
Hallucinogens Work in Your Brain, Cheryl 
Pellerin delves into the the neuro¬ 
science of psychedelia. Even better, 
she does so with the aid of scientific 
illustrations by Zap Comix cartoonist 
R. Crumb, which should add color to the 
notorious bad trip. Release: January. 
Seven Stories Press: + 7 (212) 995 0908. 



LAN at home with the Thiin Line Thin 
Server. For less than US$1,000 - with 
router, wireless hub, and print-server 
capability - this scaled-down gateway 
will eliminate the wirelines that con¬ 
nect PCs and Internet appliances to 
each other and the Web. Release: Febru¬ 
ary 1998. Data General: + 7 (508) 898 5000. 


J 



A NASA-sponsored research 
^projectlocks four people inside a chamber 
for 90 days, forcing them to grow dwarf 
wheat for food and oxygen. When the par¬ 
ticipants emerge, University of Houston 
scientists hope to have 
a food and air system for 
long space travel, with 
an eye towards feeding 
astronauts on a mission 
to Mars .Release: Decem¬ 
ber. University of Houston: 
+ 7 (713)743 8153. 


Quake rocked because it 
hinged on a fast engine and evil design. 
Quake II follows in that vein - even if id 
misses the direction of pentagram-art 
aficionado John Romero. Featuring larger 
mission levels, new enemies, and 32-player 
deathmatches, the new title is one of the 
most anticipated games of the year. 
Release: Late fall, id: +1 (972) 234 0423. 

-1 

The authors of the 
r new book Cyberdemocracy take a 
glimpse at the future of representa¬ 
tive government by examining the 
history of communications technol¬ 
ogy, contemporary 
case studies for an 
emergent electronic 
democracy, and the 
coming age of univer- j 
sal access. Release: 

December. Routledge: 

+ 7 (606)5252230. 
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Moonraker Meets Main Street 


NASA analyzes full-body images to monitor the biomechanics of 
astronauts in space and to better understand human movement 
at zero gravity.That's why the Feds are ponying up big money to 
finance the development of motion capture technologies, devices 
that allow them to study the body under those conditions. 

Motion capture, in fact, is nothing new and has countless appli¬ 
cations, including designing kick-'em-to-death video games and 
putting realistic animated movements into effects-heavy movies. 
Indeed, it's in the starry world of Hollywood that this technology 
will eventually shine the brightest. 

CyberSuit, from Virtual Technologies, is the latest advance in 
motion capture. Shipping in December both to NASA and to movie 
studios, CyberSuit "represents the technological breakthrough our 
customers have been demanding," according to Dr James Kramer, 
president and founder of the Palo Alto-based high tech couture 



shop. And he should know: the company's previous product, Cyber- 
Glove, was certainly revolutionary - the Talking Glove version trans¬ 
lates sign language into speech through a computer interface. 

With its patented sensing methods and devices, the lightweight 
ankle-to-neck Lycra CyberSuit is easy to use.This outfit digitizes 
human movements of every kind: stick a person in the suit, get 
them jumping around, and all the motion from their hands down 
to their feet is captured. 

Hollywood will no doubt bank on the CyberSuit to render new, 
more realistic special effects, and perhaps someone in the entertain¬ 
ment industry will even create new types of avatars for immersive 
environments. But the applications that others will ultimately dream 
up are anybody's guess. Can a talking suit - one that translates body 
language into words - be far off? What about the virtual porn 
potential? Hey, watch where you put those sensors! - Chris Rubin 


v 


Release: December. Virtual Technologies: +1 (650) 321 4900, on the Web at www.virtex.com/. 
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Fila Brazillia 

Luck Be a Weirdo Tonight 
Pork Recordings 



E nglishman Steve Cobby throws everything to 
chance, recording under more than a handful of 
pseudonyms for the fiercely independent and obscure 
Pork Recordings. Amazingly enough, his hedged bets 
have seemed to pay off, especially his collaboration 
with Dave McSherry. The East Yorkshire-based duo is 
known as Fila Brazillia and has spent the last five 
years blending every conceivable strain of modern 
electronic dance music into a funky health shake for 
those of us grown queasy with the usual fare. 

Luck Be a Weirdo Tonight is Fila's fifth full-length, 
marking yet another shift in its alchemical approach 
to music. It's easy to keep up with the tongue-in- 
cheek song titles ("Do the Hale-Bopp," "Polio de 
Palo"), but quite another thing to get a handle on 
what it is they do musically. You can't sum Fila 
Brazillia up with a short phrase or half-baked genre 


grouping, probably because the duo's grooves are 
so entirely immersive, you can't and don't want to 
deconstruct them. 

Evident on this release is the pairing's experimen¬ 
tation with folk, added generously to songs like the 
soulful "Rustic Bellyflop" and "Billygoat Groupies." 
Requisite acoustic guitar loops, re-created wood¬ 
winds, and underplayed electronics are whirled 
together and accented by the snap of a hip hop 
snare. In general, the break beats found in Luck 
Be a Weirdo Tonight take on the properties of the 
more organic elements, giving the album a unique 
cadence and flavor. 

Like few other neoinstrumentalists, Fila Brazillia's 
fusion feels natural and relaxed: loose, inflated 
grooves float along like dirigibles riding on warm 
wafts of sustained organ, low-frequency scrabbling, 
and reverb-drenched solos. By shifting subtly from 
jazz to funk to sylvan ballad, Fila Brazillia manages 
to sidestep the trappings and the criticisms of "elec- 
tronica" - and kick out some amazing music in the 
process. This Luck ain't dumb. - Dan Sicko • 


DJ s Wally & 
Swingsett 

Dog Leg Left 
Ubiquity 

This hip hop, abstractionist 
duo follows up much-heralded 
vinyl releases with an album 
broken into four acts. "Omei- 
omie" sets the opening scene 
with gently distorting beats 
and angelic vocal textures; 
the drum-and-bassy "Right¬ 
eous Like a Brother" marks the 
final act's descent into mad¬ 
ness. In between, irrepressible 
humor creeps through every 
corner of Dog Leg Left - check 
the call-and-response tracks 
"See What..." and "We're 
Sayin'?" With influences rang¬ 
ing from ethereal to rough¬ 
neck, Wally and Swingsett 
piece together a strangely 
beautiful musical kitchen sink. 
- Tamara Palmer • 



MIRABAL 


Robert Mirabal 

Mirabal 

Warner Western 

Robert Mirabal, a Native 
American flute player known 
for a pastoral style, takes his 
music in a new direction on 
this album by mixing tradi¬ 
tional indigenous textures 
with an amazing array of 
styles - rock, folk, hip hop, 
African, and techno. The 
tunes ride waves of densely 
layered rhythm laid down by 
Mirabal and percussionist 
Reynaldo Lujan, while the 
lyrics' dark vignettes of mod¬ 
ern indigenous life thrill you 
with their stark, realistic 
beauty. This is one of the most 
important Native American 
discs of the past few years 
and, regardless of category, 
one of'97s best releases. 

-j. poet • 


Kenneth Newby 

Sirens 

City of Tribes 

Contemporary electronica has 
been shaped by traditional 
world instruments to produce 
a hybrid called Fourth World. 
The Indonesian gamelan, with 
its loose intuitive structure, 
has proven a popular style 
to combine with synthetic 
sounds. Few Westerners know 
gamelan like Newby, who 
adds depth and warmth to 
his compositions not only 
through his masterful knowl¬ 
edge of the native suling and 
p'iri, but by accepting the far 
trickier task of grafting them 
onto his sophisticated elec¬ 
tronic chassis. With help from 
other City of Tribes artists and 
Indonesian vocalists, Sirens 
is a gratifying Fourth World 
dialectic. - Alan E. Rapp • 




Mansun 

Attack of the Grey Lantern 
Epic 

With soundtrack-like strings 
commencing "The Chad Who 
Loved Me," Mansun's melan¬ 
choly textures might be more 
appropriate additions to a 
Peter Greenaway film than 
your CD collection. Despite 
its general overproduction, 
Attack of the Grey Lantern is 
essentially a guitar-driven 
affair going daft with the Bea- 
tle-esque "Taxloss" or indul¬ 
ging in the ax-bending "She 
Makes My Nose Bleed." 
Whether you're hankering for 
Stonesy rawk, Mersey-beat 
bubblegum, or simply a good 
weep, Attack of the Grey 
Lantern comes up middling: 
the Brits' pissing drizzle seems 
good at least for a little inspi¬ 
ration. - Andrew Lentz • 


Trap 

Beyond the Status Quo 
Gazul 

Trap, the brainchild of drum¬ 
mer Gary A. Parra, might be 
deemed progressive rock if 
forced into a genre, but it is 
of a very unusual sort. While 
some harmonic and structural 
gestures invoke prog rock, 
Parra includes in his ensemble 
a classically trained violinist 
and a bassoonist. Beyond the 
Status Quo recalls the com¬ 
plexity and sophistication of 
Zappa, the weirdness of King 
Crimson, neo-Romanticism 
a la Joseph Schwantner, and 
the jagged and peculiar tex¬ 
tures and idiosyncratic flavor 
of the Rock-In-Opposition 
movement. Trap's eclectic 
music is quirky, bizarre, even 
quixotic, yet always fascinat¬ 
ing. -Dean Suzuki • 




Various Artists 

Off the Streets 
City of Angels 

Perhaps to both escape 
and defy electronic music's 
longest-standing critique, 
Off the Streets - a compila¬ 
tion of SF Bay area-based 
digital shamans benefiting 
San Francisco's Hospitality 
House youth program - 
lays bare the heart and 
soul behind the machines. 
Rhythm masters including 
Freaky Chakra and Bass 
Kittens or live-rave favorite 
Astral Matrix testify to the 
breadth of local talent, help¬ 
ing deliver a collection that 
ranges from whimsical jungle 
send-ups to body-grooving 
acid techno. How refreshing 
it is to support a good cause 
and get an excellent product 
to boot. - Tamara Palmer • 


Calexico 

Spoke 

Quarterstick 

Joey Burns and John Conver- 
tino make up one of the most 
malleable rhythm sections in 
improvisational rock. After 
years of supporting the likes 
of Giant Sand and Richard 
Buckner, the two have finally 
released their own disc. From 
heartfelt acoustic balladry to 
turbulent surf instrumentals, 
Spoke glides through songs 
and snippets of Burns and 
Convertino's personal design. 
Down-home, noirish, and as 
eccentric as hell, Calexico digs 
deep into America's collective 
unconscious and unearths a 
rustic vision that is both sim¬ 
ple and refined. The band's 
odd, atmospheric disclosures 
are a most tender pleasure. 

- Mitch Myers • 




Broadcast 

Work and Non Work 
Drag City 

On this collection of previously 
released tracks, Birmingham 
quintet Broadcast dives into 
a slipstream of postrock per¬ 
cussion, Amiga PC-sampled 
tonalities, and Ray Manzarek- 
inspired keyboard swirls. Work 
and Non Work throbs with 
mesmerizing, premillennial 
waltzes that evoke both isola¬ 
tion and surreptitious love 
affairs. As Trish Keenan's sul¬ 
try vocals bind atmospheric 
loops and crackling vinyl hiss 
to the clouds ("Accidentals"), 
harpsichords rise ("The Book 
Lovers"), tones drone, volume 
builds, and hearts expand - 
exactly like Portishead sipping 
absinthe with Saint Etienne 
at a French disco on Pluto. 

- Stacy Osbaum • 
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Enjoy Black Label Responsibly 

Johnnie Walker® Block Label®, Blended Scotch Whisky, Imported 12 Year Old, 40% Alc./Vol, (80 Proof) ©1997 Schieffelin & Somerset Co„ New York, N.Y. 
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Tracks of my Mind 

I wrote my thesis with back¬ 
ground music playing over 
my computer. As a result, 
when I reread certain sec¬ 
tions, I still hear a subliminal 
soundtrack. One sad para¬ 
graph reminds me of Elvis 
Costello's "Alison"; other parts 
make me uneasy because I 
don't know the names of the 
songs they evoke. 

Why not? Because soft¬ 
ware CD players list all tracks 
as "Track 1,""Track2,"et 
cetera. 

Now there's a cool hack 
that solves the problem. The 
combination of the Internet- 
based CDDB and the Notify 



Keeping track. 


CD freeware player lets you 
do it free and do it today. 

When you insert a disc, 
Notify CD checks your Win¬ 
dows 95 database for track 
information. If none exists, 
the program blits out onto 
the Internet and checks the 
57,000 titles in the CDDB. 
Once found, it simply drags 
the information back to your 
PC, and you're done. Instant 
playlist - no muss, no fuss. 

- Paul Kedrosky 

Notify CD: freeware. Notify 
CD: on the Web at www 
.artech.se/~mlt/software 
Zindex.html. 
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Marvelously Tooned 

S ay you’re the average alternative comics fan: frantic to get your 
hands on the latest Eightball or Acme Novelty Library , lap up irony 
like it’s ambrosia, and hate all the codpiece-centric Batman sequels. 
Chances are you’d no sooner buy Marvel Comics than read Juggs 
on a school bus. But here’s the comic world’s dirty little secret: the 
majority of fans and cartoonists started their obsession at the corner 
pharmacy, reveling in thinly plotted exploits of tights-wearing super¬ 
heroes. 

That’s the beauty of Coober Skeber , an anthology that stars only 
Marvel characters (some highly obscure) in a completely unauthorized 
set of adventures. The stories and artwork range from stilted to stun¬ 
ning, but the sort of exuberance that comes from a brief dip back into 
adolescent obsession runs throughout. 

Dr. Strange endures existential angst in an alternate plane reminis¬ 
cent of a Wassily Kandinsky painting. Peter Parker suffers the tortures 
of the damned in high school, at the hands of the popular, preppy Fan¬ 
tastic Four teens. Moon Boy loses his ally Devil Dinosaur to a missile 
and becomes a clock-punching wage slave. Spiderwoman experiences 
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A comic take-off on familiar characters. 

a pheromone problem that recalls Patrick Suskind’s Perfume. There’s 
even a facsimile of the obligatory Twinkies ad adorning every back 
cover of those pharmacy finds; this one stars the now-forgotten Mole 
Man. For the reader, this is an odd experience, like feeling another 
person’s nostalgia for something you, too, once loved. Nonetheless, 
it’s great to see the Silver Surfer teamed up with the Man-Thing in 
one of those endless combinations that so delighted Marvel writers. 

To most small comics publishers, the mere thought of a lawsuit by 
juggernaut Marvel Comics inspires insomnia and heavy drinking. But 
Boston comics maven Tom Devlin is virtually demanding a copyright- 
infringement suit by publishing Coober Skeber. The cover puckishly 
reads “Marvel Benefit Issue,” while the credits page requests, “Please 
send all cease-and-desist orders and summons to Highwater Books.” 
So buy one now, before Marvel’s legal eagles put the kibosh on the 
comic in a cartoon version of that infamous Negativland-U2 flap 
of a few years back. - Marc Spiegler 

Coober Skeber. US$4. Highwater Books: +1 (617) 628 2583, email myp@world.std.com. 


Bonjour le Cinema 

I 've always been impressed by the Lumiere broth¬ 
ers film Demolition of a Wall . In the beginning, 
there stands a piece of a building and a crew of 
workers. Fifty seconds later, voila!, the men are 
standing in a pile of rubble. Made in France in 1895, 
this old structure now joins Train Arrival in the Sta¬ 
tion of La Ciotat and 83 other 19th-century shorts 
to make up The Lumiere Brothers' First Films. 

Such scenes are baby pictures of the 20th cen¬ 
tury's dominant medium, and First Films narrator 
Bertrand ('Round Midnight) Tavernier marks these 
first steps with well-acquainted asides. Throughout 
this celluloid seance, the camera peeps discreetly 
into the long-buried casual life of the 19th century. 

Today, we've reached a cool understanding with 
the camera. We know how to act when videotape is 
rolling, and we have references to anticipate how 
we will look. The subjects of First Films, however. 



Inspiration for Candid Camera 1 . 

either fall over themselves with excitement or 
stare past the lens, unfazed by an encounter with 
the future. In a way, these are home movies from 
the good ol' days. 

The brothers one-upped Thomas Edison and 
lived to tell about it. They built their own camera, 
invented the projector, and created films with 
dramatic compositions and intriguing action. 
Comparing this reality with recent two-hour-plus 
fantasies The Lost World and ID4, it seems we are 
now living not in a world of shorter attention 
spans, but of perpetual escapism. I wonder if 
that's what Auguste and Louis Lumiere were pic¬ 
turing. - Ian Christe 

The Lumiere Brothers' First Films: US$49.95. Kino on Video: 

+1 (212) 629 6880. 
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Sonic Chemistry 

E nthusiasts of vinyl are no 
doubt used to a familiar 
refrain from CD consumers: 
they still make those? Not 
only is vinyl production still 
a booming subculture, but 
these days, it seems, every¬ 
one is a disc jockey. 

San Francisco-based 
writer and Om Records 
disciple Christopher Kelly 
has presented a loving 
tribute to the turntablist in 
Deep Concentration, an 
audio CD/CD-ROM double 
disc set. Once you stop 
snickering over the irony of 
learning to DJ via your home 
computer, the beatbox pro¬ 
gram on the CD-ROM por¬ 
tion of Deep Concentration 



The beat goes on. 


might just unleash the wild 
sonic chemist within. Click 
the mouse to manipulate 
vocals, bass lines, and 
scratches from a large bank 
of provided samples. 

Significantly frustrated 
by your lack of DJ prowess? 
Turn to the audio CD to see 
just how it's done. Thrill to 
improbable combinations 
borne out of a deep under¬ 
standing of connections 
across different styles. All 
proof positive that the DJ 
is more than a breathing 
jukebox. - Tamara Palmer 

Deep Concentration: 
US$16.98. Om Records: 

+1 (415) 247 5832. 


README On the bookshelves of the digerati 


MARY FURLONG, ofSeniorNet fame, is the founder and CEO of Third Age 
Media (www.thirdage.com/), a company for growing old - wired style. 
Only the Paranoid Survive: How to Exploit the Crisis Points That Challenge 
Every Company and Career, by Andrew Grove. "According to Grove, busi¬ 
nesses need to maximize strategic inflection points. For instance, every 
7 seconds someone is turning 50, every 4 seconds a new Web site goes 
up. Third Age takes advantage of these two trends." 

Startup: A Silicon Valley Adventure, by Jerry Kaplan. "Kaplan does a won¬ 
derful job of capturing the sense of adventure that a start-up involves. 
The pace is fast and the stakes are high. He understands that energy, 
that mind absorption that a start-up is all about." 

The Spirit of Community, by Amitai Etzioni. "I am particularly interested 
in how people create communities, because the goal of Third Age is to 
create this great, good place. Etzioni recognizes that connecting with 
other people is a basic human need. He writes of the loss of traditional 
community and the key elements that make a community. How are the 
values defined? What is the social contract?" 


BRUCE STERLING, the Shakespeare of cyberpunk, wrote Holy Fire and too 
many other science fiction books to list here. 

Huey Long's Louisiana Hay ride: The American Rehearsal for Dictatorship 
1928-1940, by Harnett T. Kane. "This is what happens when Southern- 
fried good-old-boy American corruption gets up on its hind legs and 
bays at the moon." 



Mary Furlong Bruce Sterling John Warwicker 


Sabotage at Black Tom: Imperial Germany's Secret War in America 1914-1917, 
by Jules Witcover. "Idiotic but fiercely determined terrorist spooks wan¬ 
der across America randomly blowing up ships and ammo factories. 
Take a lesson, Smilin' Tim McVeigh." 

Whole Earth Review, Issue 90. "Skinnier, a little grayer maybe, but the 
mag reads exactly as it has for the past 23 years! It's the greatest counter- 
cultural periodical in the history of humankind. Give them your money. 
Donate your blood, if you have to." 

John Warwicker is a founder of Tomato, a London-based brat pack of 
designers, musicians, and filmmakers making a cultural imprint in the 
commercial sphere. 

Six Years: The Dematerialization of the Art Object from 1966 to 1972, by Lucy 
R. Lippard. "Lippard looks at modern constructs - the modern art muse¬ 
um, for example - as navigational realms through which language and 
intent are communicated. Where is the edge of the idea? And what is our 
relationship with the edge? Engineers must ask the same questions of 
virtual worlds. Do networks and Web sites have sculptural significance?" 
Real Time: A Catalogue of Ideas and Information, by John Brockman and 
Ed Rosenfeld. "Similar to the Whole Earth Catalog, Real Time is a com¬ 
pendium of ideas about the world, many of which are condensed into 
diagrams like chemical formulas: very simple, concise, yet deeply com¬ 
plex and relative. The condensation of experience or the translation of 
the physical into the cerebral world is one of the reasons I make marks 
on paper. I believe this peculiar impulse to annotate our experiences 
drives modern technology, as well." 
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Show her your computer’s good for 
something - buy her something special 
from the Fragrance Counter. Choose 
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haunted 

McNamara keeps going 
back to Vietnam ... 



As for the 58,202 names on the wall, 
they're like the light brigade, 
they died for a delusion. 


Whose delusion? 
Check it out in 

gotta, go 

a most blasphemous novel... 
a sample is free for the 
accessing at 

www .bedlambooks .com 

Photos Courtsey of Corbis-Bettmann ©bedlam books 


Byte-Sized Stories 

J ust how new technologies will impact future patterns of reading 
and writing stories is anyone’s guess, but Janet H. Murray’s Hamlet 
on the Holodeck: The Future of Narrative in Cyberspace offers a daz¬ 
zling range of tantalizing speculations from an author equally at 
home with Shakespeare and radical hypertext experiments. 

Murray, who teaches interactive fiction at MIT, has written a lively 
overview of the prospects digital media offers new forms of story¬ 
telling. She surveys the styles found in computer games, MUDs, and 
hypertexts. No revelations here, though I like her ability to draw from 
her literary background, offering plentiful examples of hypertexts 
published over the centuries, from the Jewish Talmudic commen¬ 
taries on the Bible to Borges. 

Then she tackles the deeper of the book’s two themes. Her observa¬ 
tions about what forms cyberbards might use make a wish list beyond 
anything we’ve seen thus far - a technology that balances interactivity 
and directed plot. As Murray writes, “It remains to be seen whether 
we can capture the illusion of the incalculability of life with the emo¬ 
tional calculus of the computer.” The holodeck of the title suggests 
that vista, referring to a Star Trek technology in which holographic 



Empowered by technology, where will our storytellers take us? 

simulations permit emotional participation in alternative worlds. 

The author’s daydreaming intelligently touches upon the possibility 
of creating software that can offer writers the “capacity for specifying 
story motifs as accurately as music notation.” She envisions future 
storytellers with the capacity to dip into the world’s well of tales with 
the ease and grace that musicians can currently digitally sample 
rhythmic patterns. 

Those in search of practical approaches toward creative storytelling 
might find Murray’s book annoyingly abstract, but this is a powerful 
text for anyone willing to “dream along” with the author. 

A story Murray tells about her son brings this point home com- 
pellingly. Her son and his dad are playing this improvised board game 
with ever-changing, ever more elaborate rules. Father asks son, after 
two hours of playing this boundless game, when will it end, and the 
boy replies: “This game will never end.” If that is your kind of game, 
or story, this book is for you. - Norman Weinstein 

Hamlet on the Holodeck: The Future of Narrative in Cyberspace , by Janet H. Murray: US$25. 

The Free Press:+1 (212) 632 4986. 


Mind Games 

T he new Psi Explorer 
CD-ROM grabs you by 
the neurons and squeezes 
until you "ooh" and "aah" 
your way into an unexpect¬ 
edly pleasurable learning 
experience that defies 
science as we know it. 

Psi is the scientist's word 
for all things paranormal - 
ESP, poltergeists, psychoki¬ 
nesis, precognition. Although 
this subject has been tackled 
before, Psi Explorer is far and 
away the best of this genre, 
for two reasons. 

First, the extraordinarily 
comprehensive rendition 
of nearly everything that 
scientists know about psi is 
presented with breathtaking 



Thought control. 

graphics, animations, and 
sound. Second, Psi Explorer 
is truly interactive. Using 
a pseudorandom number 
generator, you not only get 
psi tests that use the stan¬ 
dard Zener cards, but you 
also get an intense game 
called The Gate. 

Unless my crystal ball is 
completely cracked, this 
CD-ROM will be a big winner; 
and I have ways of knowing 
that you'll enjoy it as much 
as I have. - Jordan S. Gruber 

Psi Explorer: US$44.95. 
Innovative Product Market¬ 
ing: (888) 774 3975. 
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Zap! Bam! Zowie! 

Comic books aren't new. Neither is the Web. But together, they breathe life into static 
storyboards. Publishers, game developers, and average underground illustrators have 
all jumped on the broadband bandwagon to satisfy audiences craving more than a 
typical comic book. Animation, sound files, and VR push these works beyond the print 
medium, but it's their interactivity that makes them compelling. 

DC Comics's unusual title at www.mediadome.com/Webisodes/Xero/features a hero 
named Xero. When he's not dribbling on the courts as a pro basketball player, he's 
chasing down bad guys as a government secret agent. He's got an attitude problem 
and a big ego, but more important, he's got a really cool costume.The creators also 
added RealVR so readers can see the world through Xero's eyes. 

Even though comic book publishers refuse to be left at the Web's wayside, it's the 
software and gaming companies that wow audiences most with their broadband 
comics. Microsoft and VR-1 team up to create a Top Gun clone called Hypersonic 
(www.vri.com/comics/). Made entirely using Streaming Shockwave software, the 
comic, set in 2006, unfolds the tale of a war between China and Vietnam.The Leather¬ 
necks of the 1 st Marine Amphibious Force battle the Chinese and a few UFOs. After 
you're done reading the latest issue, you can hop into a fighter jet in the arcade sec¬ 
tion, join the mission, and shoot down enemy planes. 

For a more far-out experience, WhirIGirl follows the 
adventures of Kia Cross who helps "a rebel movement 
liberate the virtual universe from a tyrannical media-tech 
empire."The comic, which bears an uncanny resemblance 
to MTV's Aeon Flux, also has a thumping soundtrack from 
the New York-based band Halcion. A new episode of 
WhirIGirl, a production of Visionary Media LLC,goes 
online at www.whirlgirl.com/everyThursday. 

Then there's Migraine Boy (www.migraineboy.com/) 

- not exactly your typical superhero. First seen on the 
R.E.M. Monster CD booklet, the squiggly-drawn antihero 
now rants in RealAudio, thanks to Greg Fiering. He also 
insults his friends via Java animations, an experience that 
gives readers an interactive headache stronger than any 
mere pulp comic could ever produce. 

Web-based comics like these force readers to pay atten¬ 
tion and play along with the story; they challenge our short 
attention spans and draw us into complex metaworlds. 

- Bonnie J. Burton (bonnie@grrl.com) 
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www.surfcams.com/~surfcheck/ 


Sites, Drugs, and Rock & Roll 

Ah, San Francisco's indie music club scene - the attitude, the choking 
smoke, the obstructed views - ain't it wonderful? And yet 9up wants 
to improve on all that by delivering to your desktop - sans ambiance - 
the action unfolding onstage at its rehearsal-cum-performance space. 
The site goes live every other Saturday; see what local beats are cranking 
by signing up at nineup@nineup.com for the email listing of upcoming 
events. Live via WebVideo, RealAudio, and VDO, 9up broadcasts four-hour 

happenings that include perfor- 


Be Sure to Write 

Say you move into a brand-new apartment and it doesn't seem quite as 
dreamy as you imagined.You write your landlord a letter (hey, it's 1987) 
and tell him that the place just isn't as enchanted as it could be. 

Painfully hilarious,The Jane & Carol Letters 
reads like the transcript of a prank phone call 
gone wrong.Tenants-from-hell, Jane and Carol 
are ruthless in their attempts to get their land¬ 
lord Bill to pay for exorcisms, construction of 
a "spirit house,"and a pair of torn jeans. As zany 
as an off-Broadway play, the missives reveal 
Jane's familial ties to the Bush clan and conspir¬ 
acy theories concerning the neighborhood's free firewood supply; they 
even touch on religion when they ask:"Do you know any bargain gurus?" 

Unearthed in a copy shop, these outtakes prove that great letters never 
die, they're just stashed away in dusty corners, waiting to go binary. 


home.pacbell.net/freud/janeandcarol/ 


What Becomes a Legend Most 

Test your gullible friends' rational investigation skills by referring them 
to the Urban Legends Reference Pages. David Mikkelson, self-proclaimed 
public affairs officer for the mythical San Fernando Valley Folklore Society, 
and his wife, Barbara, have created an enormous storehouse of the rumors 
we've all heard: alligators roam the sewers of New York; Richard Gere has 
a peculiar affinity for gerbils; pull tabs from aluminum cans are redeemable 
for sex or kidney dialysis. Four categories separate fact from fiction (true, 
false, unverifiable, and untraceable); any rumor worthy of more than a few 
lines receives full academic treatment, complete with a formal bibliography. 
Incidentally, Walt Disney did not put himself in cryogenic deep freeze: 
his death certificate proves it. 


snopes.simplenet.com/ 


mances, interviews, and lots of on-camera beer drinking by SF bands. 

Better-knowns, such as Marginal Prophets and The Buckets, join the 
roster of more than 35 groups in 9up's archives; others, including Shitty 
Shitty Band Band and Vim, are hoping that the Web's potential audience 
greases their slides into fame. Friendly, simple Help pages make even the 
newest Net naif comfortable connecting. Still, it's hard to beat the feel of 
the Chameleon on a weekend: maybe if you invite more than 100 drunk 
friends and leave 50 Winstons smoldering in the ashtray ... 


Hang Ten 

It's the perfect site for Web surfers who really surf. At Surf Check, wave 
riders who plunk down about US$10 a month can suss out frame grabs of 
their favorite break before shutting down the virtual office and heading to 
the beach.Video cameras at 80 strategic spots in California, Mexico, Hawaii, 
and Costa Rica provide the eye candy - the most extensive camera cover¬ 
age of any Web site. Other features include real-time National Oceanic and 
Atmospheric Association buoy reports and seven-day swell forecasts, as 
well as regular updates on wave heights, water temperature, and tides. 
Although Surf Check's forecasts are 


probably no better than other ser¬ 
vices, they are the most convenient. 
Subscribers receive regular wave 
reports via email and can even sign 
up to get a heads-up when the surf 
at their home beach is really going 
off.The site's motto says it all - 
"All eyes, no lies." 


{% Surf Check 
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I Think,Therefore Icon 


"Whadd'ya mean you don't have the Vorlon 
mothership?"The mail room at The Iconfactory 
is full of queries from exasperated readers, 
pleading with Factory workers to forge Mac- 
compatible icons resembling everything from 
UPS trucks to Mexican food. 

Meeting the demands of the fanatical by 
kicking out scads of impressively detailed free¬ 
ware icons are Gedeon Maheux,Talos Tsui, Corey 
Marion, and Craig Hockenberry. Although their 
amazing Batman, The Animated Series and Super¬ 
man, The Animated Series were removed after 


tcnnfacLory 


complaints by DC Comics, there are dozens of 
other translations: Ewoks and Federation Star- 
ships share space with Wallace, Gromit, and the 
colorful, high-contrast "Kidcons.'The crew has 
even inspired faithful Windows interpretations 
of their flashy designs at home.earthlink.net 
/~ webworm/icfactor, h tm. 

To save some disk space once you've started 
collecting these digital accoutrements, the 
Factory makes available the slick IconDropper 
application, which stores icons in condensed 
packs, allowing for drag and drop capabilities. 

Your desktop's never had it so good. 
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Icondropper 


True Lies 

Did Martha Stewart try to run down her neigh¬ 
bor's gardener in a car? Did Elvis Presley finger 
The Beatles and the Smothers Brothers as nefar¬ 
ious liberal Hollywood influences? What sort 
of bizarre demands does Michael Bolton make 
on his roadies? 

The answers to these questions and more can 
be found at The Smoking Gun, a Web site that 
doesn't just speculate about celebrities, it pro¬ 
vides documentation. 

Started by New York journalists Daniel Green 
and William Bastone,the site posts court papers 
and other notarized documents relating to all 


Thanks to the Wired 5A2 SurfTeam 
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Alex Salkever (salkever@lava.net) 

Dan Sicko (urbfutur@mindspring.com) 

Jacob Ward (jacob@wired.com) 


sorts of celebrity foibles and entanglements.The 
collection includes the contents of Jerry Garcia's 
estate, a DUI report that shows Tim Allen's given 
name is Dick, and an FBI report in which Elvis 
Presley is said to blame the trouble with America's 
youth on the "suggestive music"ofThe Beatles. 

The site is a refreshing alternative to a grow¬ 
ing number of Internet sites that doctor docu¬ 
mentation and offer specious proofs to wild 
theories. (Just ask Pierre Salinger.) Put another 
way:The Smoking Gun may be cheap, sleazy 
gossip, but it's the kind of cheap, sleazy gossip 
you can comfortably wield with authority. 


www.thesmokinggun.com/ 


Random Sound Byte o'the Month 

When the man meets 


ftp.msen.com/~submerge/Soundbits < j < 
IHBli /PirateBYTES/DB4W-022.AIFF 


the machine. 



A FRUGAL AND ANONYMOUS SCOT, 
LONG YEARS AGO, observed that the 
oaken casks which had been used for 
bringing sherry, port, or madeira into 
the country, might be employed 
thereafter to mature malt whisk y. 

A PRIME NOTION IT TURNED OUT 
TO BE. The casks (particularly those 
that had contained sherry) imparted 
both a lustrous golden colour and a 
beguiling hint of redolence to the malt. 

SO SUCCESSFUL WAS THE 
PRACTICE, in fact, that soon all the 
malt whiskies (among them The 
Macallan) were matured in this way. 

But time passed. 

SHERRY CASKS ONCE TO BE HAD 
FOR A FEW PENCE NOW COST 
SCORES OF POUNDS. And first one 
and then another faint-heart settled 
for more expedient alternatives, with 
the result that today The Macallan is 
the last malt whisky to be exclusivel y 
so matured. 

However... 

A PROFUSION OF OPTIMUM 
RATINGS IN SUNDRY ‘BLIND’ 
TASTINGS of top malts has convinced 
us of the wisdom of our solitary 
course. Putting it another way, you 
might say our virtue is your reward . 

For information about THE MACALLAN, 
please e-mail your name and address to 
macallan@wired.com 

THE MACALLAN. 

THE SINGLE MALT 
SCOTCH. 

THE MACALLAN® Scotch Whisky. 43% alc./vol. Sole U.S. importer Remy 
Amerique, Inc., New York, N.Y. © 1997 Macallan-Glenlivet P.LC. 
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◄ 82 idea of being connected, but now we 
know a lot more about who the Connected 
really are: 

■ Digital Citizens are young, but they are 
no longer youths. There are more Con¬ 
nected Americans in their 40s than in 
their 20s. Only 11 percent are over the 
age of 55. 

■ The gender gap has largely closed. 
Connected Americans are 52 percent 
male and 48 percent female. 

■ They are also 87 percent white, 5 per¬ 
cent black, and 4 percent Hispanic; 58 
percent live in the suburbs, 28 percent 
live in cities, and 13 percent live in 
rural areas. 

■ They are better educated than the popu¬ 
lation as a whole. More than half of 
Connected Americans are college gradu¬ 
ates, as opposed to 16 percent of Uncon¬ 
nected Americans. Still, a startling 43 
percent of the Connected never gradu¬ 
ated from college. 

■ The majority of Connected Americans 
earn between US$30,000 and $79,999 
per year; 12 percent earn more than 
$80,000 a year. Among the Unconnected, 
only 8 percent earn more than $50,000. 
The Connected are comfortable, but 
solidly middle-class. 

■ Connected people not only believe in the 
free-market system, they are part own¬ 
ers of it - 82 percent own stocks, bonds, 
or mutual funds. 

Surprise, surprise 

Many of these characteristics seem pre¬ 
dictable to those us who are already 
familiar with this culture. But the patriotic 
feelings Digital Citizens reserve for the 
existing political system came as a big sur¬ 
prise to me. I am happy to have been 
wrong, but I remain puzzled by the incon¬ 
gruity of my own experience and the sur¬ 
vey results. The best explanation I can 
offer is that Connected Americans have a 
deep stake in democracy and a political 
system that they believe to be inherently 
workable - even if they aren’t overjoyed by 
the current politicians who administer it. 

After all, Connected people are poised to 
prosper in an era of great technological 
change. It may be in their best interest to 


ride the boat, rather than to rock it. I 
might have anticipated this. The Digital 
Citizens I’ve come to know are brainy, 
quarrelsome, and skeptical - but at heart, 
they are profoundly idealistic. They are 
proud of their new nation and culture, 
eager to explain, defend, and preserve it - 
and frequently called upon to do all three. 

There were other surprises. While there 
are thousands of Web sites devoted to spir¬ 
ituality and religion, I’ve seen little in the 
online world to make me 
believe that Digital Citizens 
readily embrace institu¬ 
tions like organized reli¬ 
gion and incorporate 
prayer into their daily 
lives. Yet roughly a third of 
the Connected surveyed say 
they attend religious cere¬ 
monies an average of four 
times a month - almost 
precisely the same percent¬ 
age as the Unconnected. 

Fifty-six percent of the 
Connected (like 59 percent 
of the Unconnected) pray 
at least once a day. I sus¬ 
pect the poll was picking 
up a trend that other sur¬ 
veys have also found about 
younger Americans: they 
have a deep spiritual - as opposed to reli¬ 
gious - bent. With that possible distinction 
in mind, I remain convinced that this 
group is allergic to preaching and piety, 
whether it comes from the White House or 
the Vatican. 

My other concern about this survey has 
to do with the manner in which it defined 
and identified the select group of individu¬ 
als known as Digital Citizens. By linking 
connectedness so closely to five specific 
technologies - email, laptops, personal 
computers, pagers, and cell phones - there 
seems to be a risk of excluding many peo¬ 
ple who simply don’t have the money or 
the need for all this high tech machinery. I 
don’t use all that stuff myself, nor do many 
of the online people I know. But using 
broader criteria - such as participation in 
digital forums on the Web or Usenet - Dig¬ 
ital Citizens might prove to be even larger 
than that the 8.5 percent of the United 
States population uncovered by this survey. 
To me, being connected is about commu¬ 


nity, and not about hardware. 

In fact, the whole notion of connected¬ 
ness has become so mired in posturing, 
paranoia, and propaganda that it has lost 
much of its meaning. Certain political and 
intellectual elites hate the idea of connect¬ 
edness, in part because it threatens their 
longstanding primacy over the control of 
ideas and social agendas. But the tone of 
the rhetoric coming from Digital Citizens 
hasn’t helped either - it has often been so 
shrouded in technobabble 
and arrogance that it has 
taken on an elitism of its 
own. It may not be pretty, 
but such attitudes are per¬ 
haps inevitable in a culture 
that is both new and revo¬ 
lutionary. 

Despite these qualms, 
the survey gets to the heart 
of what being connected 
is all about. Ultimately, 
it’s not about gadgetry, hip¬ 
ness, or cultural domina¬ 
tion. It’s much more about 
giving individuals a taste of 
democracy, helping them 
create new kinds of com¬ 
munities, and reconnecting 
them with the institutions 
that shape their daily lives. 
It’s about sharing knowledge and informa¬ 
tion, and spreading ideas and prosperity. 
These are the core values and goals of 
Digital Citizens. 

The survey’s findings are in many ways 
a scathing indictment of the lazy, reac¬ 
tionary manner in which many contem¬ 
porary institutions have resisted change, 
demeaned and patronized the young, and 
struggled to preserve their own power. 
Many of these critics remind me of the 
hoary old men in the Kremlin who hung 
on for dear life during the dying days of 
communism, shrouding their self-interest 
in gaseous talk of preserving a culture and 
a civilization. But in the process, US lead¬ 
ers have alienated a culture whose patron¬ 
age and confidence they could dearly miss 
in the years ahead. 

For educators, the survey suggests the 
need for some radical rethinking about the 
interaction between education and tech¬ 
nology. The Internet is not, after all, some¬ 
thing that children need to be protected 


Ultimately, being 
connected is not about 
hipness or gadgetry - 
it's much more about 
giving people a taste 
of democracy and 
reconnecting them 
with the institutions 
that shape their lives. 
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from. Rather, they urgently need access to 
it. Clearly, there is now evidence that tech¬ 
nology promotes democracy, citizenship, 
knowledge, literacy, and community. But 
to cultivate these virtues, our educational 
system needs to learn how to accommo¬ 
date a culture that is interactive, knowl¬ 
edgeable, participatory, and frequently 
restless. 

For our political system, the implications 
of this survey are both urgent and obvious: 
it’s time to move discussion about the Net 
and other new technologies beyond the 
current obsession with the evil they might 
cause and toward a focus on the truly rev¬ 
olutionary opportunities they create. But 
it remains unclear who will speak to this 
booming and powerful new culture to help 
it establish a meaningful agenda. Politi¬ 
cians like A1 Gore, Bill Clinton, and Newt 
Gingrich have all made noises about 
embracing new technology, yet they are so 
far removed from the core values of Digital 
Citizens that their pronouncements inevi¬ 
tably seem hollow and opportunistic. If 
they can be led at all, leadership for the 
Digital Citizens might have to come from 


within. For now, however, they exist as 
a wondrous, but orphaned, movement 
in waiting. 

Ours is a cynical world. In our smarty- 
pants media culture, idealism is out of 
style. Still, the question demands consider¬ 
ation: If Digital Citizens emerge as a pow¬ 
erful force in the 21st century, what might 
they build? 

I am no utopian, but if I allow myself to 
dream along those lines, I envision a new 
style of politics - less confrontational, 
more fact-driven, more responsive and 
agile. This politics might be practiced in 
a pluralistic and diverse world in which 
cultural differences are debated and cele¬ 
brated, while garden-variety bigotry and 
horrors like the Bosnian slaughter are con¬ 
signed, like smallpox, to the ash heap of 
history. It is a world in which the future 
is embraced, not dreaded. 

Fve always seen the significance of the 
Internet as having much more do with the 
Enlightenment than the dawn of a New 
Millennium. Like the brave philosophers 
of the 18th century, Digital Citizens are 
united by an ambitious vision, much like 


the one historian Peter Gay described in 
his book The Enlightenment as “a program 
of secularism, humanity, cosmopolitanism, 
and freedom, above all, freedom in its 
many forms - freedom from arbitrary 
power, freedom of speech, freedom of 
trade, freedom to realize one’s talents, free¬ 
dom of aesthetic response, freedom, in a 
word, of moral man to make his own way 
in the world.” 

What finally emerges both from my own 
experience and the survey is a powerful 
feeling that we are, in fact, part of a politi¬ 
cal movement that will be much bigger 
than us. We are a political nation, citizens 
of reason with common values, struggling 
to come together in common cause. 

Meanwhile, the questions I asked last 
spring remain: “Can we build a new kind 
of politics? Can we construct a more civil 
society with our powerful technologies? 

Are we extending the evolution of freedom 
among human beings?” 

When I wrote that, my best answer was 
that I honestly couldn’t say. But after por¬ 
ing over the Digital Citizen survey, I think 
that, just maybe, we can. ■ ■ ■ 
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Zenith www.zenith.com/ 






Sex Sells 

◄ 224 infrastructure," says Warshavsky, who 
by his own account has put some $3 million 
into lEG's sites - enough to pay for 12 SGI 
servers, 12 Pentium-based video servers, 
two Oracle servers for credit card process¬ 
ing, two T3 connections, and 48 PCs for 
point-to-point videoconferencing and long 
distance telephone billing.'The Net follows 
the money," says Rod Collen,a star graphic 
designer at IEG."The military had the money 
to create it, and the sex industry has the 
money to expand it." 

How is sex changing the Web? Most obvi¬ 
ously in graphics: no matter how you feel 
about the content, sex sites are among the 
most visually dazzling around. I EG employs 
three programmers and eight graphic 
designers who are encouraged to be as 
creative as possible and who, unlike their 
counterparts at Microsoft or CBS, have no 
corporate image to worry about. Much of 
their time is spent working on compression 
techniques to make the sites look cool while 
downloading quickly with a 28.8 modem. 

"This is a dream job for a graphic designer," 
boasts Collen,a sandy-haired 27-year-old 
who wears a Vandyke beard and a T-shirt 


"With sex comes shame," one worker quips. 
"It doesn't matter if it's virtual or not." 

Warshavsky recently launched a new com¬ 
pany, Interfund Financial Services, to deal 
with these issues by facilitating "impulse 
friendly"online commerce. With IFS, cus¬ 
tomers can submit an encrypted credit card 
number through dedicated lines, put their 
charges on their phone bill, or even have 
their bank account debited directly. 

Like Microsoft's Wallet, Bill Gates's online 
payment service, IFS is intended to give 
small Web site operators the ability to col¬ 
lect money easily and inexpensively. Unlike 
the Wallet, it won't involve a cumbersome 
download-and-installation process, which 
Warshavsky likens to 7-Eleven erecting a 
hurdle in front of its cash registers."lf you're 
going to take money from somebody," he 
says,"you want to make it the easiest thing 
in the world." 

Equally significant are the video techno¬ 
logies that will complete the transforma¬ 
tion of the Web from a static medium to 
an active one."Everyone was saying there's 
going to be great live videoconferencing 
technology, everyone thought that was 
wonderful - and then nothing," says Chris- 
tophe Pettus of Blowfish,a San Francisco- 


"This is a dream job for a graphic designer," 

says one of Warshavsky's site creators. 
"We're on the cutting edge of everything." 


and works in a bullpen lined with Macin¬ 
tosh and Windows NT machines."We're on 
the cutting edge of everything. If there's 
a new technology out there and we want 
to add it to the site, it's not hard to con¬ 
vince management." 

Sex sites are on the cutting edge in other 
areas as well - in database management 
(it's not easy serving up all those JPEGs), in 
online payment systems designed to make 
it easy to make credit card charges on the 
Internet. Every day, lEG's 20 customer-service 
workers get faxes from people afraid to send 
their credit card numbers over the Net. Cus¬ 
tomer service also has to deal with piles of 
bank notices about people who've denied 
their credit card charges - a perennial prob¬ 
lem for the phone-sex industry, and now for 
Web sex as well. 


based online retailer of erotic merchandise. 
"The technology that's making that real 
is delivering erotic entertainment.This is 
in fact the killer app - though most main¬ 
stream businesspeople are still in denial 
about that." 

Not so adult filmmakers.Today, the Web 
is no more than a promotional device for 
the adult movie industry, which this year 
is expected to generate nearly $5 billion 
from video sales and rentals. But the pros¬ 
pect of worldwide video-on-demand via 
the Web, with its ease of distribution and 
its potential for easily circumventing local 
and national obscenity laws, has visions 
of dollar signs dancing across the San Fer¬ 
nando Valley, the pocket of northern LA 
sprawl where the US porn industry is head¬ 
quartered. David James, a partner at Vivid 


Video, says that within a few years, video- 
on-demand will be the company's biggest 
revenue source, outstripping even sales 
of videocassettes. 

Warshavsky has been thinking ahead 
as well, trying to get in position for conver¬ 
gence. When the Internet morphs into TV 
and the dozens of channels now available 
via cable or satellite become countless 
millions, the only content with any reach 
will be branded offerings (HBO, MSN, Pent¬ 
house) or those that make it onto some sort 
of channel guide. So he's been talking with 
Time Warner, with Viacom, with The Micro¬ 
soft Network. He even retained Korn/Ferry 
International, the executive recruiting firm, 
to find a vice president of business devel¬ 
opment who could make deals with the 
giant media conglomerates - though in 
the end he hired someone with a sex-indus¬ 
try background. 

At the moment, of course, Web video is 
still in the nickelodeon era: the images are 
tiny and fuzzy, and on 28.8 modems they're 
hopelessly jerky as well. Even so, this is the 
heart of Warshavsky's business, accounting 
for 65 percent of the traffic on his Web sites 
and forming the basis for his lucrative series 
of partnerships. And because people will 
pay to watch strippers on live video when 
they won't watch much else, he has one of 
the leading laboratories for its development. 

Last year, for example, anyone who wanted 
to see lEG's live strip shows had to first down¬ 
load Xing Technology's StreamWorks, close 
their browser, install the program, and then 
relaunch the browser - a time-consuming 
process, not to mention a distracting one. 
What if you forgot where you downloaded 
it? What if you weren't tech-savvy enough 
to try? What if you were just too horny to 
wait? "Sex," as Warshavsky is fond of point¬ 
ing out,"is a completely impulsive purchase." 
And at $49.95 per 30-minute clip, every lost 
impulse counts. 

So his programmers developed software 
that would push the video directly to the 
customer's computer. It took them about 
a month. When push video was implement¬ 
ed in November of last year, lEG's income 
from live video shot up 30 percent. It now 
accounts for 40 percent of the company's 
revenues, with membership fees contribut¬ 
ing another 35 percent and online games, 
pay-per-view movies, and sales of dildos and 
other sex toys making up the rest.'That's 
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what it's going to take to make money on 
the Net/'Warshavsky declares."Ease of use 
and instant gratification." 

( f your email in-box is anything like mine 
has been lately, you probably awoke one 
morning last summer to find a message 
from the ravishing porn star Felecia, who 
appears on the Net exclusively for IEG. Sub¬ 
ject: RIDE KYLIE IRELAND HARD! It seems the 
lovely Ms. Ireland, star of the recent release 
Smooth Ride , was scheduled to appear that 
weekend in the Arcade, the live-video sec¬ 
tion of the ClubLove Web site. 

ClubLove features many other virtual 
locales: the Video Theatre, which offers 
downloadable QuickTime videos and pay- 
per-view movies; the Dressing Room, which 
enables you to pick up bios and photos 
of ClubLove's performers and send them 
email;The Gallery, where you can down¬ 
load photos of the ClubLove Girls and stills 
of people engaged in most of the nonvio¬ 
lent sex acts that two or more living adult 
humans can conceivably engage in; the 
Yellow Pages, a phone-sex directory; and 
the Sexual Relief Map, pinpointing strip 
joints, adult bookstores, and escort services 
across the country. But none of these mea¬ 
sure up to the Arcade - the virtual peep 
show, the cash cow of the company, the 
future. 

"We view the Net as an interactive TV-type 
thing,"Warshavsky declared, clicking off his 
cell phone. We were in his black 740-series 
BMW, driven by a denim-clad young chauf¬ 
feur because Warshavsky lost his license after 
racking up 20-odd moving violations in five 
years. Cutting through lEG's once-seedy 
downtown neighborhood, where X-rated 
businesses like Champ Arcade and Fantasy 
Unlimited are fast giving way to trendy res¬ 
taurants and high-rise condos, we headed 
for the dockside loft building where the 
ClubLove Girls do their thing. 

"Right now, it's a novelty," Warshavsky 
continued in his rasping, nasal voice."But 
when the mediums converge and you have 
true interactive TV, it's going to be unbe¬ 
lievable. You could be watching CNN and 
your stock quotes would pop up onscreen. 
You could be reading Penthouse magazine 
and an adult film star would pop up and 
talk to you in broadcast quality - 30 frames 
a second, truly interactive. Anything could 
happen!" 


Well, almost anything. 

A few minutes later, we pulled up at a reno¬ 
vated brick warehouse and took an elevator 
upstairs. Striding down a long corridor to 
a door marked "IEG - Employees Only,"War¬ 
shavsky knocked and was admitted by a 
slender, 30ish woman wearing a loose-fitting 
housedress and glasses: Mara Mehren, his 
director of talent. Mehren, the den mother 
of lEG's live video operation, supervises the 
14 young women who work in shifts on four 
stage sets that have been built inside the 
loft - bedroom, health club, shower, and 
dungeon. Except for the occasional visit from 
Warshavsky or a technician, it's a females- 
only environment; the seven men who strip 
for Manhole, lEG's gay site, work out of Meh- 
ren's house in a suburb 30 miles away. 

For a few hours every other weekend, the 
Arcade features stars like Felecia and Kylie 
Ireland - sex heroines whose promotional 
appearances fuel not just their XXX video 
careers but their marketability on the exotic- 
dance circuit, where the real money is.The 
women who staff the Arcade full time, how¬ 


ever, are unknowns, many of them students 
and artists who use their $20 an hour to 
cover the rent. 

Women like Laura, a slim, peroxide-blond 
Annie Lennox look-alike, who told me when 
I went back the next day,"I can't believe 
I actually get paid to work here. I mean, come 
to a really nice environment to goof around 
nude for the benefit of unseen admirers - 
what could be better?" 

"Working for Warshavsky makes everything 
worth it," Mehren averred as she stroked 
Oreo, her black-and-white Pekingese, while 
sitting at a bank of monitors on which vari¬ 
ous young women were enthusiastically 
exposing themselves. 

Though Mehren once worked for Ian Eisen- 
berg, she's been with Warshavsky for years, 
ever since he convinced her to run the tal¬ 
ent end of his phone-sex operation."! love 
the guy," she continued enthusiastically. 
"He's a very demanding man, he expects 
perfection - but he's got weaknesses, too." 


Weaknesses? "Oh, candy, food - bring him 
a muffin in the morning and he's happy. 
He's a little kid, you know. And the majority 
of this is all his creativity." 

We were sitting in a dingy, bare-bones 
loft jammed willy-nilly with electronics; 
cables snaked down from the ceiling and 
fans whirred ceaselessly, fighting the heat 
of the overhead lights. Directly across from 
the monitors were two 8- by 8-foot cubicles, 
the bedroom and the health club (which 
came complete with little powder-blue 
weights, courtesy of the set-design firm 
Warshavsky hired to do the decor).The 
dungeon and the shower were around the 
corner; tucked in the closet of the shower 
room were a pair of T1 connections to pipe 
the video back to headquarters. A series of 
Panasonic controllers under the first four 
monitors allowed Mehren to manipulate 
the camera in each cubicle with a joystick. 
A fifth monitor let her see who was logged 
on and for how long. 

Because no one was online when I was 
there - early afternoon Pacific time - the 


sites were running canned video from ear¬ 
lier performances. If someone had logged 
on, Laura would have dashed into the sel¬ 
ected cubicle and started moaning and 
pulling at her leotard on cue. Despite such 
periodic lulls, Mehren maintained that 
business is remarkably steady: 24 hours 
a day, seven days a week, 52 weeks a year. 
Generally, there's a rush on the dungeon 
at three or four in the morning and another 
on the health club a few hours later."Holi- 
days don't apply," she said."But tax day is 
a little slow." 

The Arcade opened a couple of months 
after lEG's first Web site went up - "Let's see," 
Mehren mused, thinking back to her previ¬ 
ous cat as she tried to pinpoint the date, 
"when did Snowflake pass away?" It draws 
college kids, women, guys throwing bache¬ 
lor parties, but mostly it draws businessmen 
and professionals logging on from work. 
The demographics, which IEG gets by shar¬ 
ing data with credit card companies, 278 ► 


Business is steady: 24 hours a day, everyday. 

There's often a rush on the dungeon at 3 a.m., 
another on the health club a few hours later. 
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◄ 277 are 90 percent male, 70 percent living 
in the US, and 70 percent between 18 and 
40."And if you ask them," said Amber, 
a performer who had just wandered out 
from the bed room, "they're all tall, dark, and 
handsome. Every one." 

Amber gets to ask because ClubLove has 
a phone connection that allows customers 
to call in on an 800 number while watching 
on live video. Each cubicle is equipped with 
a boom mike and a speaker box, so viewers 
and performers alike can hear everything in 
the room - including anyone who calls in. 

"It's really disconcerting," said Laura, hug¬ 
ging her knees to her chest as she sat on a 
mat on the bare wood floor."Suddenly, the 
phone will pop on and a man will say hello, 
and when another one pops on it's like two 
kids tugging on your arm. A lot of them are 
very clear about what they want to see and 


what they want you to say. You get guys 
who want to see your ass - but I actually 
get more requests from guys to wave at 
them than to show my ass." 

Wave at them? 

"Yeah. It's really important for them to 
know it's live." 

The ClubLove Girls have their regulars: 
the New York insurance man who checks 
in every night before leaving the office and 
going home to his wife, the Southern gent 
who's too courtly to ask for anything naughty 
but has no problem logging on several times 
a day. Many send email, which is answered 
by customer-service employees, and some 
even send gifts, like the Italian attorney's 
self-published book of short stories I saw 
floating around lEG's downtown headquar- 
ters.'They're smart and well behaved,"said 
Laura."And unlike phone sex, our guys say 
thank you when they're done. Believe me, 
it's much appreciated." 

Even so, the work can be challenging. One 
day, a girl named Lisa had a bunch of guys 
on the phone in the bedroom when one of 
them had a technical problem. Another 


viewer tried to help him, and before long 
they all forgot about Lisa and lapsed into 
computer talk - "what kind of system they 
had, my modem is faster than your modem, 
you know how guys get," Amber recalled. 
"There were seven or eight minutes when 
Lisa was doing nothing." 

"The worst part of it,"Mehren put in,"was 
that Lisa's a Mac person, and they all had 
PCs and they were dogging Macs. But Lisa 
was very good - she just let them talk. It was 
like this computer nerd's-" 

"Fantasy," Amber sniffed. 

H ara Mehren may regard her boss as a 
pussycat, but it's an opinion few others 
seem to share. He's certainly controver¬ 
sial within the phone-sex industry: though 
no one would talk on the record, several of 
his fellow entrepreneurs are said to be furious 
over business relationships gone sour. One 
industry leader recalls finding Warshavsky 


laid out on the floor at the Century Plaza 
Hotel and Tower in Los Angeles during an 
audiotext trade show - punched uncon¬ 
scious, he was told, by an irate colleague. 

"Seth is probably the most hated person 
in the business,"says a partner in AlleyKatz, 
which IEG supplies with live video and other 
services."! think it's mostly jealousy." 

Even among his own workers, Warshavsky 
can arouse extreme emotions. In a recent 
six-month period, for example, he went 
through two different project managers. 
"He's a tough guy to work for," admits Derek 
Newman, lEG's staff counsel, a 26-year-old 
Pepperdine Law grad."He stresses people 
out. He's very intense. He doesn't stop and 
ask how your day is. He's not a people per¬ 
son. But he's got a big heart." Newman tells 
a story about how Warshavsky uncomplain¬ 
ingly let his customer-service chief bring 
her infant to the office for months on end. 
"He's very generous," Newman concludes. 
"But he's not the most human person." 

Or the most connected. Siblings? He's 
an only child. Parents? His father, a cable- 
system salesman, and his mother, the assis¬ 


tant to an insurance executive, moved to 
Seattle from Queens when Seth was 7. New¬ 
man, who considers himself Warshavsky's 
closest friend, asked to meet them for years. 
But Warshavsky never talked about them 
and rarely saw them, and whenever Newman 
brought it up, he made an excuse. Finally, 
he and Warshavsky ran into the couple on 
the street."They seemed normal enough to 
me," Newman recalls. 

Warshavsky does have some hobbies, but 
they all seem to involve speed. When he was 
banned from the road, he bought a power¬ 
boat that could do 70 mph on Puget Sound. 
"He's very scary when he's in that boat," New¬ 
man confides.Two months ago Warshavsky 
got his license back, a prospect that truly 
filled his friend with dread. Mostly, however, 
he works - 10 to 12 hours a day, seven days 
a week."He's the most driven person I've 
ever come in contact with," Newman con¬ 
cludes. 

Over dinner at Nishino, a pristine Japan¬ 
ese restaurant in an upscale Seattle mini¬ 
mall, I asked Warshavsky whether he was 
surprised at his success. He seemed more 
surprised at the question."It all happened 
so rapidly, I never really looked at it," he said. 

"I like to think about what I'm doing next." 

Role models? He looked at me blankly. 
"Mainly, I set goals for myself," he said."Fin- 
ancial goals, new areas to get into. Every 
goal I've set for myself, I've achieved." 

Well, there had been one role model, he 
admitted: Ian Eisenberg.Though only a few 
years older than Warshavsky, Eisenberg was 
already established in the phone-sex busi¬ 
ness, thanks to his father."I was always fas¬ 
cinated by him,"Warshavsky said."I always 
wanted to try to reach his level/'When he 
started out, Warshavsky asked Eisenberg 
for advice. Eisenberg wasn't in the habit of 
giving pointers to would-be competitors, 
but this kid seemed so innocent that he 
invited him over and coached him through 
the business. 

A few years later, the two were suing 
each other. By that time, Warshavsky's little 
phone-sex operation had snowballed into 
a multimillion-dollar enterprise that rivaled 
Eisenberg's in scope and ambition. From 
50 calls a day, he'd gone to 200, and then to 
500. He'd opened his own service bureau - 
a fulfillment operation in the San Fernando 
Valley called Telecom Development Com¬ 
pany that supplied sex and psychics to 280 ► 


Seth is the most hated man in the business. 

Even among his own workers, no one 
accuses him of being a people person. 
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Sex Sells 

◄ 278 handle his own calls and, for a fee, 
other people's as well.Then, realizing that 
he could run calls through Canada and bill 
customers $3.99 a minute in long distance 
charges that cost about one-tenth of that, 
he opened an operation in Vancouver. Even¬ 
tually he went in with two partners and 
formed a company called WKP Inc. to build 
his own long distance network. 

Along the way, Warshavsky and Eisen- 
berg became involved in a joint effort to 
develop software that would automate 
their calls.The software worked beautifully 
- but then, according to Derek Newman, 
Warshavsky became convinced that Eisen- 
berg was going to use it as a Trojan horse 
to bring down his entire operation. He had 
his hard drives mirrored; shortly afterward, 
Newman maintains, a programmer dialed 
into Warshavsky's system, ostensibly to 
install an upgrade, and wiped out every¬ 
thing. Warshavsky phoned Eisenberg to 
announce triumphantly that he'd mirrored 
his drives. After Warshavsky sued Eisenberg 
for damages, Eisenberg countersued on the 


grounds that Warshavsky hadn't codeveloped 
the software at all but was merely entitled 
to beta test it. 

Eisenberg - who declined to comment for 
this article - won an injunction forcing War¬ 
shavsky to develop his own software.Then 
the FCC advisory pushed them both out of 
the 10XXX long distance business and into 
800 and 900 numbers, which cut revenues 
considerably. 

A few months later, when Warshavsky 
had his live video operation up, he applied 
to the Internet the business model that pre¬ 
vailed in phone sex - the idea of establish¬ 
ing a service bureau to handle not just his 
own business, but others'as well. Just as 
he'd pitched his service bureau to would-be 
phone-sex tycoons ("You don't want to run 
your own lines, you want to run your lines 
through me - then all you'll have to do is sit 
back and let the money come in!"), now he 


could sign up small-time entrepreneurs 
who'd created their own X-rated Web sites. 
Guys like Kizzy and Cheese, the Hollywood 
duo behind AlleyKatz. 

Kizzy and Cheese - they prefer not to 
use their real names - live and work in a 
rambling house in the lush, bougainvillea- 
strewn landscape of the Hollywood Hills, 
a few blocks above the Mondrian Hotel and 
the perpetual hubbub of the Sunset Strip. 
They got started in January 1995 after Kizzy, 
who's 30, convinced Cheese, 28, to go in with 
him on a porn stars'fan club run via mail 
order and the Web. 

Until then, both had rattled around the 
lower echelons of showbiz. Cheese was a 
trainee/assistant at Intertalent, a once-hot 
Hollywood talent agency, before going to 
GoldenVoice, the concert promoter for 
Lollapalooza and other events. Kizzy wrote 
screenplays and hung with agent friends, 
whom he sometimes helped out with little 
adventures - like the midnight move in 
which several people from International 
Creative Management absconded with 
their Rolodexes and PCs to form an upstart 
agency called Endeavor. Kizzy's idea, which 


he got while dating a makeup artist who 
worked on porn shoots, was to form a fan 
club with four of the top female stars in 
adult films. Just as Planet Hollywood uses 
its association with Arnold Schwarzenegger 
and Sly Stallone to sell burgers, AlleyKatz 
would use Ashlyn Gere and her pals to sell 
porn. It sounded good, but it was slow get¬ 
ting off the ground: in the first year, the pair 
often found themselves stumbling down to 
the mailbox in hopes of finding a $25 check 
so they could buy lunch. 

Enter Warshavsky. 

"He got in touch and said,'You guys come 
on board,"'recalled Kizzy, sitting in gym 
shorts and a T-shirt at a dining table on the 
top floor of their hillside house. Cheese was 
still in his boxer shorts, though it was past 
noon."He had all these services we didn't 
have - live video, pay-per-view. He added 
us to his big picture, so now all our lookers 


can see everything." It's paid off: with three 
sites on the Web - AlleyKatz, Erotivision, and 
the new gay site, Steel-City - the two stand 
to gross, by Kizzy's figures, some $2 million 
this year. Last summer they sold half their 
business to a pair of Beverly Hills real-estate 
developers for $1 million and put the money 
into a gaming Web site called Sportsbook, 
which will offer baccarat and roulette and 
take bets on sporting events from their new 
base in Aruba. 

For Warshavsky, AlleyKatz was an easy sell. 
He had a tougher time marketing his ser¬ 
vices to General Media Inc., which publishes 
Penthouse. But last spring, after calling on 
GMI for more than a year, he signed a five- 
year exclusive to supply the PenthouseLive 
site with live video. 

Warshavsky sees this as a step toward 
the larger goal of securing mainstream dis¬ 
tribution for his X-rated content. But a visit 
to GMI's New York offices, in a Park Avenue 
tower across from the headquarters of Chase 
Manhattan Bank, suggested that executives 
there may view things differently. 

"One thing we're putting together that's 
very exciting," said Steve Becker, a rotund 
figure in black jeans and T-shirt,"is the abil¬ 
ity to offer turnkey adult Web sites for entre¬ 
preneurs with the Net in their blood."What 
IEG is doing now, with SeXXXvision and the 
like? "Yes, but in a substantially more effec¬ 
tive way, because in addition to the product, 
we'll provide an unparalleled level of market¬ 
ing support." And future joint ventures with 
Warshavsky? "We'll talk to anybody," Becker 
replied evenly. 

A gnomelike individual with a salt-and- 
pepper beard and ponytail, Becker brings 
to the business a messianic fervor, or at least 
a smoother patter than Warshavsky's."We're 
talking about creating not just a site, but an 
organism!" he exclaimed."We see ourselves 
evolving into a 24-hour multichannel inter¬ 
active broadcast facility that will include 
user-generated channels created on the fly, 
so you can create your own live, interactive 
channel by clicking on a button, just like 
a chat room on AOL today.The consumers 
are the content! It's a very exciting time to 
be alive - like three weeks after Gutenberg 
invented the printing press." 

When he wasn't spouting Renaissance, 
Becker talked about the Penthouse sites in 
terms that recalled the earliest days of the 
online experience."We want to be not 282 ► 


The business model's borrowed from phone sex: 

establish a service bureau that handles 
your own business and that of others as well. 
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Sex Sells 

◄ 280 just a place people visit, but a com¬ 
munity they participate in," he said."But 
different from the AOL vision of community 
- one driven by human needs, by the need 
to see and be seen. We intend to be a joyous 
nexus in the lives of our users - and there's 
money in that." 

Meanwhile, Warshavsky has been looking 
for new areas to get into on the Web. His 
philosophy resembles that of Penthouse 
founder Bob Guccione: start with sex and 
then go mainstream. He's even hoping to 
float an initial public offering in the next 
four to six months."Our goal is not only to 
be an adult content provider," he says."We 
want to be the Viacom of new media." 

Last summer IEG launched its first nonsex 
site, the Psychic Zone, in partnership with 
Quintel Entertainment, the New York com¬ 
pany behind the Psychic Readers Network, 
a 900-number service with celebrity endorse¬ 
ments from the likes of Billy Dee Williams. 
The content may be different, but the setup 
is much like ClubLove's:a subscription fee 
gives you access to such offerings as inde¬ 
cipherable Russian tea-leaf readings ("Will 


cess online.There's more in the works - 
a joint venture with International Cel Art 
Marketings Maryland firm, to set up a site 
for selling art, and an interactive music site 
that will sell records and offer concert and 
band info.'The next step is diversification 
into every level of entertainment possible," 
says Newman."There should come a time 
when people think'entertainment on the 
Internet'and say,'IEG.'" 

Inevitably, however, there will be a few hic¬ 
cups along the way. Warshavsky wandered 
out of his office one afternoon, having just 
hung up the phone, with a what-do-l-do- 
now? look on his face."One of our psychics 
is a transsexual," he announced to no one 
in particular."She says we can't put her in 
the same space as all the other girls because 
she can't handle the energy." He struggled 
to wrap his mind around the problem."It's 
going to interfere with her psychic vibes - 
is that what it is?" 

t was a Monday evening, and Warshavsky, 
as usual, was on his ever-present cell 
phone."Wanna see something really awful 
and disgusting?" he was asking."Fisting! I 
found it through Yahoo! They show all sorts 


Warshavsky's goals are much broader than 
simply being another adult content provider: 
"We want to be the Viacom of new media." 


I get rich today?""The leaves reveal an image 
of dry wood") and a Love and Romance mes¬ 
sage board, while for an extra $49.95 you 
get a half hour with a psychic on live video. 
Although psychics have long been a main¬ 
stay of audiotext, lEG's is apparently the first 
interactive psychic Web site."But the demo¬ 
graphics of psychic telephone lines are low- 
income black people who don't have com¬ 
puters,"Warshavsky says,"so this should be 
interesting to see." 

Another site IEG was readying for launch, 
and one that might well prove useful to 
extreme fans of ClubLove and other X-rated 
Web sites, is Formlawyer.com - the online 
bankruptcy site, created in partnership with 
Tele-Lawyer, a Huntington Beach, California, 
firm that offers legal advice via audiotext. 
For $79 (no subscription fee on this one), 
users can go through the entire filing pro¬ 


of stuff.They ask,'Are you 18? Yes or No'- 
but anybody can go in there. It's awful!" 

One thing all the big Web-sex players 
agree on is the need to keep the sites free 
of kids. When the Communications Decen¬ 
cy Act was struck down, Warshavsky even 
wrote an op-ed piece for The Houston 
Chronicle, urging Congress to pass "consti¬ 
tutionally sound legislation" that would 
prevent minors from accessing adult sites 
and yet doesn't infringe on free speech. 

It's not surprising he'd want to keep kids 
out, given legal penalties that make them 
the cyberporn equivalent of jailbait. But 
even without the legal complications, as 
an executive at Ted Liebowitz's Worldwide 
Media Group points out,"it's not profitable 
luring minors." 

The ideal Web-sex consumer is over 18, 
with surging hormones, the latest technol¬ 


ogy, and plenty of free time and disposable 
income - in other words, a college student. 
Interestingly, Naughty Linx reports that hits 
on its site drop 22 percent every June and 
pick up again in September. 

Happily for Warshavsky and his compe¬ 
titors, the technology for screening out 
minors and the technology for collecting 
money are the same. Credit cards, which 
aren't supposed to be issued to anyone 
under 18, were even acknowledged by 
the CDA as an acceptable screening device. 
(Kids can get their hands on their parents' 
cards, but that's the parents' problem.) So 
the dozens of big-time sex-site operators 
who charge a subscription fee are better 
protected than the thousands of hobbyists 
who put up a site for their own amuse¬ 
ment - most of whom are also liable for 
copyright infringement, since their online 
galleries are usually made up of photos 
they scan in from magazines or pirate from 
other Web sites. 

Even without the CDA, there's a limit to 
what most professionally run Web sites in 
the US will show. Like other publications, 
they have to meet the Supreme Court's 
obscenity test, which means they must 
abide by contemporary community stan¬ 
dards, cannot appeal to a prurient interest 
in sex, and must show some serious scien¬ 
tific, literary, artistic, or political merit (the 
SLAPS test). Like cable providers, most com¬ 
mercial Web sites interpret the law to mean 
no hardcore material - genital penetration, 
for instance. Even ClubLove's Hardcore 
Gallery is not, in the technical sense, hard¬ 
core. Such material isn't hard to find on sites 
based outside the US, especially from the 
Netherlands, but one of the few major US 
sites that seems willing to risk it is Amateur 
Hardcore, run by a Florida company called 
WebPower. 

"We feel that at some point there will be 
legal action taken against a US-based site 
that shows hardcore material," says Steven 
Hirsch of Vivid Video, which supplies softcore 
films to the Playboy Channel in addition to 
producing hardcore sex videos and assorted 
new-media products."We're a high-profile 
company. We'll have to see what happens 
with some of the people who take that shot." 

Meanwhile, the Internet is shaping up as 
the medium that could finally make local 
pornography standards obsolete. Last June, 
a federal judge overturned New York 284 ► 
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From the spine-tingling Bantam Doubleday Dell book series, Choose Your Own Nightmare, 
come two eerie, animated, 3D creature features for your PC. The Halloween Party, where 
“scared to death” takes on new meaning thanks to a sorceress with murder on her mind. 
And Night of the Werewolf, a bloodcurdling thriller that reveals the animal within us all. 

As the monstrous thrills and chills unfold, use your keyboard to control the plot twists. 

With dozens of plot paths and multiple endings, play each movie again and again until all 
your worst nightmares come true. 
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Sex Sells 

◄ 282 State's version of the CDA, ruling that 
state censorship threatens to paralyze 
development of the Net and violates the 
Constitution, which gives Congress alone 
the power to regulate interstate commerce. 
"It's very exciting," says Derek Newman, who 
studied under Whitewater prosecutor Ken¬ 
neth Starr at Pepperdine. But it's the only 
part of his job Newman would say he does 
find exciting. 

Clean-cut and proper in a pinstripe suit, 
blue eyes flashing beneath a shock of coal- 
black hair, Newman brings to Net sex the 
straight-arrow look and bearing of the con¬ 
summate Young Republican."What we're 
doing is providing entertainment that is 
protected by the First Amendment," he 
says."We're adhering to capitalist principles 
and a strict construction of the Constitu¬ 
tion. I don't see a problem with people 
doing business just to make money - that's 
what business is. But what I get off on is 


the philosophy behind the business rather 
than the product itself. I'm not really at all 
involved in the product. I don't know if I'd 
like to be, either." 

And Warshavsky? I didn't see him as some¬ 
one whose real interest was sex. Newman 
concurs."Power is big with him," he says. 
"Money is big with him.The two run hand 
in hand." 

"This is a high-margin product that's in 
demand/'Warshavsky says with a shrug of 
resignation."People want to pay top dollar 
for it." But for himself? "I don't mix business 
with pleasure.The women at the Arcade - 
that doesn't excite me. When we first saw 
that commercial" - the phone-sex infomer¬ 
cial on cable TV that started him in the busi¬ 
ness -"it was like,'Hey, not only will we make 
a fortune, but we'll meet tons of women!' 
That lasted about a week. It's just so normal 
for me now." 

As it is for everyone at lEG.The place is 
full of well-socialized young people, some 
hip, some square, who spend their days sur¬ 


rounded by raw sexual imagery but then 
go home and use their sex organs to make 
babies. Rod Collen, whose first child was 
born this fall, admits to feeling threatened 
when he started at IEG and was put to work 
designing the gay site."l thought they were 
playing a joke on me," he says."l almost felt 
like walking out. But once you're in an area 
like this, you see adult film stars come in - 
they're real people, they're nice. It doesn't feel 
like you're walking into an adult film shop 
anymore. Sometimes it even feels like work." 

"I think everybody who enters the adult 
industry probably has reservations," says 
lEG's project manager, 30-year-old David 
Hopkins, a computer-industry vet who also 
had his first child this fall."But I don't have 
any problems with the industry, and I was 
faced with the option of looking myself in 
the eye and saying 'hypocrite,' or simply 
viewing it as another job." 

There are a few people in the business 
- most of them women - who actually do 
view the Net as a way to challenge sexual 


norms."lt's a new language of sexuality," 
declared Madeleine Altmann, a 34-year-old 
video artist who's a partner in the Babes4U 
Web site. 

A slim woman with sandy brown hair in 
a pageboy cut, Altmann was sitting in a 
grungy lower Manhattan loft in white riding 
pants, one boot on a coffee table, as her 
"babes" stripped in cubicles a few feet away. 
"With video/phone sex, you can ask some¬ 
body to do kinky things, but it's still com¬ 
pletely anonymous. Something like this 
has never existed before in our history. I'd 
love to tie up a man, to see his balls tied up 
- but I'm not going to, because, as an Ameri¬ 
can I'm uncomfortable talking about sexu¬ 
ality." I couldn't see that stopping her, but 
it seemed unwise to interrupt."Now I'm able 
to act out my fantasy with another human 
being, but I don't have to go to some weird 
place, ask somebody to come to my house, 
and put myself in a compromising situation. 
Suddenly, on the Net, this is not a fantasy 
anymore." 


H ow is the Web changing sex?There's 
little question that with its anonymity 
factor, the Internet will revolutionize 
the sex industry just as the VCR did 20 years 
ago. In the 1980s the adult cinema, long a 
First Amendment battleground, simply 
withered and died; the corner video store 
may well do likewise, once people can watch 
other people having sex without ever having 
to show their faces. But will the illusion of pri¬ 
vacy afforded by the Web merely encourage 
people to retreat deeper into their closets? 

"The VCR has gone a long way to legiti¬ 
mize consumption of adult material," says 
Christophe Pettus of Blowfish."And yet if 
everyone who rented adult videotapes was 
as vocal as the people who own guns, you 
could not get elected to public office in the 
United States without talking about how 
often you whack off to porn." 

This is the paradox of sex in America: 
economically paramount, politically toxic. 
Politicians in their jeremiads against porn 
on the Net may vastly overstate its perva¬ 
siveness , but they're right about the essen¬ 
tial threat.The Internet has become the new 
frontier where raw capitalism shoots it out 
with the puritanical impulse, the twin faces 
of American Calvinism dogging one another 
as they have for centuries. 

In Warshavsky's glowing electronic porno- 
copia ($9.95 per month, MasterCard and Visa 
accepted) lies the central contradiction of 
the American psyche, the commandment to 
work hard and prosper ramming up against 
the injunction to choke off earthly pleasure. 
If there's anything revolutionary about all 
this, it's what would-be censors fear - that 
sex is everywhere on the Net. Now that, as 
Pettus puts it,"everyone's kid has put up a 
porn page," how can it be roped off into a 
perv zone? For the populace at large as for 
the folks at IEG, sex threatens to become 
simply normal. 

But Warshavsky is no revolutionary. Being 
a good capitalist, he doesn't care what the 
Net does for sexuality, just what it does for 
him. It's a medium to be exploited, just as he 
exploited telephony and others exploited 
video and print. 

Attitudes?"! don't think they'll change," 
he says."It may replace dirty magazines 
or peep shows, but that's about it. I mean, 
you can't fall in love with a computer" - he 
screws up his face for a moment's reflection 
-"I don't think."* ■ ■ 


Warshavsky's real interest isn't sex."Power is 

big with him," a colleague says."Money is 
big with him.The two run hand in hand." 
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Web Study #1 

Visa®, 33D0, and GeoCities create Restaurant Row, a robust 
GeoCities community devoted to all things Epicurean. 


How do you advertise and/or market on the Web? 

You’ve taken the standard approach. You’ve built a Web site. 
You’ve placed banner ads on other people’s Web sites. 

You’ve I earned a few things in the process. Like, a lot more 
people seem to prefer other people’s Web sites to your own. And, 
while a 463 X 60 pixel banner can be engaging and, hopefully, 
effective, in the end, it’s just not a whole lot of space. 

So, how do you fully exploit the Web’s unique potential? How 
do you build meaningful online customer relationships? 

At GeoCities, one of the Web’s Top 5 most popular sites,* 
we’re answering that question. 

Of course, we’re expert at targeting and tracking banners 
through our 40 special-interest neighborhoods. 3ut, we also 
work with some of the world’s leading marketers and advertisers 
to create solutions that facilitate more intensive brand/cus¬ 
tomer interaction. Solutions that push the envelope, and even 
win awards. 

Over the next few months, we’ll share our experience with you. 
We’ll tell you how companies like Visa® and others have broken 
out of the banner at GeoCities in inventive and unique ways, 
with remarkable success. 

Why? We’ve got 1,000,000+ registered homesteaders 

waiting to interact with you. To explore the creative ways 
you can make that happen, give VP Ad Sales Michael 
Sarrett a call at 212/636-9045, or e-mail him 
at mbarrett^geocities.com. 

*PC Meter, July '97 


Visaf 3300, and GeoCities 

World leader Visa® and its award-winning agency ddDO came to 
GeoCities to position Visa® as a lifestyle brand that’s “Everywhere 
You Want To E3e,” and the card of choice when dining out. 

They wanted to establish ongoing relationships with those 
GeoCities users drawn to the Epicurean lifestyle. Of GeoCities’ 
40 special-interest neighborhoods, we naturally recommended 
Napa Valley, which focuses on “food, wine, dining out, and the 
gourmet lifestyle’,’ as the place Visa® wanted to be. 

ddDO recommended that Visa® sponsor the neighborhood, 
and then took it a step further. Working together, we created 
Restaurant Row (www.geocities.com/NapaValley), a source of 
information on all things Epicurean, right in Napa Valley. 

In V/sa’s® Restaurant Row, GeoCities users read as well 
as post their own restaurant reviews and recipes by category, 
interact with top chefs like Michel dordeaux of Tatou, and 
browse wine and cocktail recommendations from dartender 
Magazine. They even build free home pages devoted to the 
Epicurean lifestyle. 

The result? Traffic to Napa Valley tripled, Visa® achieved 
a level of ongoing brand! customer interaction simply 
not possible within a banner, and ddDO went on to 

win Mediaweek's “Interactive Plan of the Year.” 

It was an idea too big for the banner, made possible 
at GeoCities. 

Watch this space for Web Study #2. 
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Lost in Space 

◄ 232 unusual stars. Public access to raw 
data will only accelerate that process.'The 
space program was always supposed to be 
public property/'says Mark Adler."Now it 
really can be." 

I CAN FLY MYSELF, THANKS 

New Millennium's microships need more 
development - especially electronic circuits 
and software - before real missions can be 
firmly assigned. But an interim vehicle, Deep 
Space 1, is being readied for launch next 
July, in part to begin testing some of the 
technology. DS-Y s mission will be three¬ 
fold: to fly within four miles of the asteroid 
McAuliffe; to pick up a gravity-assist from 


Mars four months later, slinging it through 
the outer realms of the solar system; and 
then to rendezvous with comet West- 
Kohoutek-lkemura in July 2000. 

DS-7 will be the first spacecraft to navi¬ 
gate autonomously - it will communicate 
with Earth only if there's a problem. Except 
for brief periods to downlink high-baud-rate 
digital data, small Earth-based receivers will 
suffice to monitor DS-Vs simple "I'm all 
right" beacon signal. And that wipes out 
another big cost: keeping the expensive 
megabowls of NASA's Deep Space Network 
on permanent standby. 

JPL's expert on autonomous systems, Bob 
Rasmussen, calls DS-Vs semi-intelligent soft¬ 
ware a "remote agent.'The package, another 
adaptation of Wind River's VxWorks OS, is split 
into three main elements. Planner is a "per¬ 
sonal organizer" that runs the mission clock, 
gears the vehicle for long-term deployment 
of equipment, and doles out precious elec¬ 
trical power to the various systems aboard. 
Ground controllers need only to send up a 
simple command - to take photos of an 
approaching body, for instance. Planner then 
works out the details and passes them on to 
Smart Executive, which carries them out. 
Watching over both is Livingstone, a fault- 
analysis routine that continuously compares 


the craft's behavior against a stored virtual 
model of desired parameters. 

Like 200Vs superintendent HAL, the 
remote agent is programmed to refuse 
instructions from Earth if it thinks its human 
masters are demanding something erro¬ 
neous. Should that happen without cause, 
a lobotomy may be in order."lf the remote 
agent won't cooperate for some reason," 
Rasmussen says drily,"then ground control 
can get into a surgery mode and transmit 
replacement software." 

Of two minds 

So has NASA repented its Apollo-age ways 
and finally locked onto the technology of 
the new millennium? Sadly, no.The agency 
has traveled down the road of robotic bril¬ 


liance before, only to turn back each time in 
favor of costly manned efforts.The two Voy¬ 
ager probes, steered by JPL in the late 1970s 
and '80s, beamed back stupendous images 
from Jupiter and Saturn during their tour of 
the solar system. Eight-year-old Galileo, with 
half a billion miles on its odometer, is even 
now swinging complex loops among the 
Jovian moons, after hurling an atmospheric 
probe into Jupiter itself. Launched this past 
October, Cassini is on its way to Saturn, where 
it will dispatch a lander to Titan after an epic 
six-year journey. 

Despite these wondrous achievements, 
the lion's share of NASA's budget still goes 
toward putting humans in space - with no 
apparent goal other than showing it can be 
done.The agency's flagships, the winged 
shuttles, are running fairly smoothly at the 
moment, but nothing can solve their basic 
flaw. Crammed with temperamental, high- 
maintenance 1970s technology, the fleet of 
aging spacecraft can fly eight missions per 
year at best, for $350 million a throw - the 
entire cost of Pathfinder and then some. And 
maybe more to the point, they can never 
take us farther than 200 miles into space. 

But the shuttles are relatively sane com¬ 
pared with the real maniac in NASA's attic: 
the International Space Station,aka ISS. 


Last year, the General Accounting Office put 
its tab at $85 billion by 2010. Even allowing 
for inflation, it's easily the most expensive 
space program in history. 

So while JPL and a few other field centers 
explore technology for 2000 and beyond, 
the bulk of NASA's shrinking budgetary 
throw weight goes to a project founded on 
the vague space-colonization fantasies of 
the Eisenhower era. 

Part of the problem is Washington: ISS 
is impossible to cancel. Boeing has the 
$5.6 billion prime contract. Rockwell and 
McDonnell Douglas have picked up hefty 
subcontracts. Even in the best of times, that 
is a formidable collection of interests. With 
the end of the Cold War, aerospace spending 
is in freefall - and mergers have left fewer 
companies with ever larger shares of the 
pie. ISS is now one of the largest aerospace 
opportunities in the world, and none of the 
participants will give it up without a fight. 
Which still doesn't address the question of 
what started this all in the first place. 

Space pork 

The International Space Station was never 
really about science or even about space 
exploration. Ronald Reagan set the ball 
rolling in his 1984 State of the Union speech, 
purely as a snub to the Soviets."! am direct¬ 
ing NASA to develop a permanently manned 
space station," he proclaimed, and invited 
other like-minded countries to participate. 
The stated purpose:"Expand freedom for all 
who share our goals." 

Reagan's original 10-year deadline has 
come and gone, and not a single piece of 
the football-field-sized ISS has yet reached 
orbit. Ironically, one of the reasons the ISS 
program still exists today is to serve as a 
diplomatic linkage with Moscow.The Russians 
are building the first module, a "functional 
energy block,"on a $190 million subcontract 
from Boeing.They're also supposed to con¬ 
tribute other modules on their own. But 
being famously strapped for cash, they're 
running eight months late. Even Goldin 
won't touch this one - Moscow is sensitive 
to criticism, you see. So instead of fostering 
better ties, ISS is actually contributing to 
East-West tensions. 

Goldin has fought hard for ISS.Two years 
ago, he persuaded Congress to put its fund¬ 
ing on a more secure basis - $2.1 billion per 
year until the final elements go into 288 ► 


NASA has traveled down the road of 

robotic brilliance before, only to turn back 
each time in favor of costly manned efforts. 
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Lost in Space 

◄ 286 orbit in 2002.That will bring the total 
cost to a staggering $26 billion. And that 
does not include actually operating ISS once 
in orbit; nor does it count substantial con¬ 
tributions of hardware and cash from the 
European and Japanese space agencies. 

The funding pledge was firmly pegged to 
Goldin's assurances of no further delays. But 
with the first module still stuck in the factory, 
the initial launch - from the Baikonur Cosmo¬ 
drome in Kazakhstan - has slipped from 
November 1997 to next June at the earliest. 
Meanwhile, NASA is hurriedly adapting an 
old spy satellite power stage to take over in 
case the Russian energy block falls through 
entirely. Cost: $150 million,"borrowed"from 
other areas of NASA because all ISS funds 
are already spoken for. Many of the agency's 
best friends in Congress - including Repre¬ 
sentative James Sensenbrenner (R-Wisconsin), 
the powerful chair of the House Science 
Committee - are losing patience. 

All of which begs a major question. Dan 
Goldin swept into NASA in 1992, slashing 
thousands of jobs and instituting his "faster, 
better, cheaper" policy on planetary explo¬ 
ration. He even cut costs in the manned 


program, awarding a unified shuttle-mainte¬ 
nance contract to a new private company, 
the United Space Alliance, thus taking day- 
to-day management of America's premier 
space program out of NASA's fidgety hands. 
In general, he shook things up all around. 
Why, then, is he still fixated on the costly, 
muddled, long-delayed space station? 

The answer is murky, to say the least. Will 
the station be the launching pad for a trip 
to the Red Planet, the old "staging platform" 
theory? Umm, no:"Humans will fly to Mars," 
Goldin says,"but not yet." OK, so then ISS is 
about orbital science, right? Well, no."We 
can do stunning science, but that isn't the 
justification." 

Then what is? "The station is being built," 
he explains,"to see how people can live and 
work in space." 


Eleven years into the Mir program, is that 
goal worth worth spending tens of billions 
of dollars to achieve? 

The NASA collective 

There's a funny thing about NASA: even 
at the less-is-more JPL, it's hard to find any¬ 
one to criticize the ISS, or, indeed, manned 
space exploration in general. Mark Adler will 
say only that "the robotic program could 
certainly stand a few more bucks." Lloyd 
Keith says politely,"Maybe we need a little 
more balance between the manned and 
unmanned efforts." Adler adds a note of 
political reality:"lf the manned program 
went away, it's not obvious that the robotic 
program would benefit." 

Of a Fire on the Moon , Norman Mailer's 
celebrated 1969 analysis of the Apollo pro¬ 
gram, describes how everyone at NASA 
seemed "subtly proud of their ability to serve 
interchangeably for one another... I had 
never before encountered people whose 
modest purr of efficiency apparently derived 
from being cogs in a machine." 

Indeed, but with Apollo and its Cold War 
imperatives long buried, what is that machine 
now for? Maybe those interchangeable cogs 
need to start arguing more vigorously about 


the direction they're taking? Maybe it's not 
enough for JPL to sit back and be polite with 
its pittance while the space station saps all 
the funds? Maybe JPL's young staffers should 
be saying,"Hey, we can explore deep into 
space today, much better, much cheaper, 
and get much more data than the rest of 
NASA, sitting in Earth orbit in expensive tin 
cans, going nowhere." 

One former NASA insider, aerospace engi¬ 
neer Robert Zubrin, is speaking out - against 
the space station, anyway. Zubrin's complaint 
has little to do with cost."l don't begrudge 
the money. If we didn't spend it on that, we'd 
waste it on something else. No, the station's 
not a diversion of funds, but of time. It's the 
preoccupying project of the 1990s, and 
meanwhile we're not thinking beyond it." 

Zubrin, who now runs his own company, 


Pioneer Astronautics, says the biggest prob¬ 
lem is lack of a clear mission."Apollo had a 
goal: get to the Moon by 1970. At the other 
end of the cost scale, Pathfinder had a similar 
focus. Get to Mars, test some technology, 
and stick to budget. Projects with goals are 
always more effective, big or small."Zubrin 
points out that the shuttles were designed 
to service a station - and now the station's 
primary aim is to justify the shuttles."lt's like, 
OK, we have these big hardware programs, 
so what'll we do with them?" 

Zubrin's no cybernaut - his own pie in the 
sky is a $20 billion manned mission to Mars. 
But he also relishes pointing out the paradox 
raised by Goldin's shifty justifications. ISS is 
supposed to study the effects of weightless¬ 
ness on astronauts, as practice for a Mars 
mission. But those astronauts will never get 
to Mars - because the station's soaking up 
all the agency's funding! Zubrin's solution: 

Kill ISS, and pour all its manpower and money 
into reaching Mars in the next decade. 

Yet even that doesn't address the basic 
question: Why, in a era of tight budgets, 
should we be putting people in space at all? 
Some day, surely, we'll undertake the mind- 
bogglingly difficult feat of getting humans 
to Mars. But in the meantime, in space terms, 
even 200 miles up is effectively still on the 
ground. Earth orbit is a dead end.The space 
station ultimately has nowhere to go, and 
nothing to do. 

Meanwhile, today's technology can give 
us remote telepresence, cheaply and safely, 
on the very surface of alien planets. As for 
Zubrin and others who dream of humans on 
Mars, that's a project for some future age, 
when our technology is far more advanced. 
Mars needs to be preserved as a scientific 
and philosophical resource, not terraformed 
or cluttered up with habitation modules, 
empty food packages, and other terrestrial 
detritus. Robots make much less intrusive 
envoys.Those who dream of sending human 
colonists are simply running away from the 
more urgent issue - making our own planet 
more habitable, while we still have time. 

If some future robot lander discovers life 
on Mars, then it will be even more important 
not to go rushing in with human explorers. 
Before we make a rubbish heap of Mars, 
let's first clear up our own backyard. Robots 
should explore the cold, inhuman depths 
of space, and make us all the more glad that 
we get to stay on Earth. For now.* ■ ■ 


Today’s technology can give us a presence on 
the very surface of alien planets. Putting humans 
there is a project for some future age. 
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A TEACHER 
DISCOVERED 

that Christian would 
respond to images from 
his lfe. She put visual cues 
to the story of his new puppy 
on a special keyboard. 
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THIS IS 
CHRISTIAN 
He was born with 
autistic tendencies that 
cut him off from the world 
around him. 


T he monitors that are best 

FOR CHRISTIAN’S NEEDS can also 
speak to yours. Introducing the NEC MultiSync ® 
performance-driven Enterprise and value-oriented 
Advanced Series monitors. They feature superior, 
lifelike images. And the kind of flexibility that 
super high resolutions and refresh rates ensure. 

To that end, OSM™ (On-Screen Manager) con¬ 
trols make image adjustments easy. Plus, select 


Until he found this window. 
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For more information 
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O WITH THE PICTURES, 

HE MAKES SENTENCES. 
WITH THE SENTENCES, HE 
MAKES FRIENDS. Christians 
monitor is the window between 
his non-verbal world and 
the speaking world of 
his friends. Through 
it, he teaches them 
many things. 


THE MONITOR BECAME 
HIS VOICE. With it he makes class 
reports and conversation. And keeps up 
with his class in the regular Osterville, MA 
public school system. 
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◄ 239 little. “Intelligence is really a social 
phenomenon,” Maes explains. 

Collaborative filtering was born. Rather 
than having to be programmed for every 
possibility and every detail about a user’s 
choices (as knowledge-based agents must), 
collaborative filtering agents fill the gaps 
in their knowledge by learning from their 
fellow agents. 

Maes, along with Metral and some other 
students, next set about making agents that 
could apply collaborative filtering to com¬ 
pare the musical tastes of different users. 
If someone liked Suzanne Vega and Shawn 
Colvin, for instance, they could be linked 
to a user whose preferences included Vega, 
Colvin, and Natalie Merchant. 

Why start with a musical agent? “All the 
projects we do are personally motivated,” 
Maes happily admits. Ringo, as the proto¬ 
type was dubbed, solved her music prob¬ 
lem: she couldn’t find an interesting mix 


of artists on Boston radio, nothing like the 
eclectic selection in Brussels. 

What Maes liked especially was the pos¬ 
sibility of collaborative filtering fostering 
community. “Maybe it’s a bit cliche, but I 
think that women are more interested in 
building and maintaining communities,” 
she says. Maes’s own sense of community 
is strong: she visits her family in Belgium 
four times a year. 

Interestingly, although her father was a 
physician and her mother a dentist, two of 
Maes’s five siblings are computer scien¬ 
tists. Leaving her family was the hardest 
part of moving across the ocean and over 
to MIT. “I am the only one who is more 
than 20 minutes from my mother’s house,” 
she says. Maes works hard to keep her stu¬ 
dents and employees unified. “Everyone in 
the group is a lot stronger if we work with 
the same vision,” she explains. 

Maes also wanted her work to be used in 
the real world, not sitting listless in some 
rarefied academic sink tank. Through a 


chance meeting on an airplane between 
her student David Waxman and recent 
business-school grad Nicholas Grouf, she 
soon got her wish. Agents Inc. - a private 
company that would market collaborative- 
filtering and personalization technology - 
was founded in March 1995. 

To date, the company has generated an 
impressive $18 million from venture capi¬ 
tal sugar daddies, including Esther Dyson, 
Merrill Lynch, Softbank, Trident, and Dun 
& Bradstreet. One of the earliest financiers 
was Atlas Venture’s Christopher Spray, a 
man who, coincidentally, had previously 
bankrolled Maes’s sister Kathleen and her 
electronic publishing operation, SoftCore 
Inc., in Belgium. 

The company built a Web site, rechris¬ 
tened the Ringo prototype Firefly, and cre¬ 
ated an area where visitors could set up a 
personal profile that described their musi¬ 
cal interests (it also managed to include 
their ZIP code, age, and gender). They then 
could step back and just let the algorithm 


do its thing, hooking them up with music 
they might enjoy. They also had the option 
of chatting with people who showed simi¬ 
lar musical tastes, a feature that made the 
site very popular, Maes explains. (And the 
demographic and psychographic informa¬ 
tion in the Firefly profile - which is called 
Passport - in turn allows the marketers to 
crisply target their advertisements to, say, 
a 20-year-old woman living in Manhattan’s 
Upper West Side, or a 55-year-old man in 
Miami.) The company changed its name to 
Firefly Network Inc. in August 1996. 

Privacy battles 

While Maes’s style is quiet and steadfast, 
her company’s is anything but. Firefly’s 
marketing strategy embodies its name: 
brilliant and flashy. This winter, the com¬ 
pany will sell its Web site (source of fame 
and fortune, but still not bug-free) to 
Launch, a Santa Monica, California-based 
company that creates original music for 
the computer. Meanwhile, it has licensed 


Firefly must stay focused 
as the field of agent providers becomes crowded. 

Already, a half-dozen challengers exist. 
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the software to My Yahoo!, ZDNet, Barnes 
& Noble, America Online’s Greenhouse 
Networks, and Reuters New Media. Visitors 
to these sites are issued a Passport that 
allows them to find books, articles, Web 
sites, or other information. The valuable 
demographic information held in these 
profiles - 3 million and counting - is man¬ 
aged by Firefly. 

And then there’s Firefly’s coup de grace: 
the Open Profiling Standard. OPS defines 
the technical specs for user profiles on the 
Web - such as Passport - as well as the 
rules governing the exchange of personal 
information. Users can either allow or not 
allow personal information to be shared 
with other companies or services. As Saul 
Klein - an energetic former ad exec who 
serves as Firefly’s senior vice president of 
marketing - explains it, OPS “is about the 
individual getting control of their online 
experience and personalizing it.” 

On June 2, OPS (endorsed by Netscape 
and VeriSign) was submitted to the World 
Wide Web Consortium, which will review 
the work as part of a larger privacy effort 
called P3P, or the Platform for Privacy 
Preferences Project. 

Microsoft has joined the alliance, agree¬ 
ing to work on the same standard. A final 
decision on OPS could come as late as a 
year from now. 

In the meantime, Firefly must stay sharp 
and focused as the field of agent suppliers 
becomes increasingly crowded. Although 
Minneapolis-based Net Perceptions is the 
company’s most direct competitor - its 
GroupLens collaborative filtering software 
is the agent behind the scenes at the 
Amazon.com site - other agent makers 
abound, including Autonomy, AgentSoft, 
Open Sesame, BroadVision, Empirical 
Media, and Excite. Their variations come 
in several flavors. While GroupLens uses 
collaborative filtering, some others, such 
as Autonomy, use neural networks to com¬ 
pare the user’s interests to rules embed¬ 
ded in the software. 

Each design has advantages and draw¬ 
backs. “Collaborative filtering, aka perso¬ 
nalization, works very well for the more 
defined things, like CDs or films,” says 
Peter Dushkin, a technology analyst with 
New York-based Jupiter Communications. 
“But what isn’t clear is how well the per¬ 
sonalization idea works for less-defined 


items, like news stories. The neural nets 
have an advantage there because they can 
understand the type of content.” 

Open Sesame, for instance, positions 
itself as a company that offers the best of 
both possible worlds: collaborative filter¬ 
ing and neural networking. Dushkin says 
that future agents will combine many dif¬ 
ferent approaches. 

“We are likely to see more partnerships 
between search-engine firms and agent 
companies,” he notes. 

Finally, General Magic’s mobile agents 
are a different genre altogether. Mobile 
agents do not stay at home, working out 
of your computer and talking to servers; 
rather, they sally forth, take up residence 
on different servers, and then return with 
the information you asked for, or after 
accomplishing a requested task, such as 
purchasing an airplane ticket. But mobile 
agents make Maes skittish. She believes 
the possibility for security problems is 
greater if an agent actually moves into, or 
resides in, a server - even if temporarily. 

Ecommerce tryout 

These days, Maes seems content to gener¬ 
ally leave Firefly alone and spends only 
one day a week there. She still sits on the 
board and, according to her colleagues, 
plays a major role in brainstorming ses¬ 
sions. She maintains there is no conflict of 
interest between running her own busi¬ 
ness and generating research projects at 
MIT. “I try to keep them separate. Even 
though a lot of things we do at the Lab 
could be commercialized and could poten¬ 
tially fit within the product, Firefly is like 
every start-up: it must focus. The company 
is totally occupied with what it’s already 
doing,” says Maes. Firefly pays the Media 
Lab royalties and has to keep its paws off 
anything that comes out of the research - 
at least for the first two years, in which the 
sponsors get first licensing dibs. 

One of the Lab projects that could have 
direct applications for Firefly is Yenta, an 
agent-based personal introduction service 
being developed by Leonard Foner, one of 
the research assistants in Maes’s agents 
group. A user’s Yenta talks to other Yentas 
and then picks a possible partner who has 
similar interests. Another research assis¬ 
tant is creating a remembrance agent that 
tracks articles, emails, or files that are 292 ► 
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The 1997 premiere season of 
the Bay Area Multimedia Arts & 
Lecture Series explores the 
medium of virtual reality. The 
series, showcasing renowned 
artists and technologists, is 
presented by the UC Berkeley 
Multimedia Research Center 
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Francisco Museum of Modern 
Art, the Berkeley Art Museum/ 
Pacific Film Archive, and the 
San Jose Museum of Art. 
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◄ 291 related to whatever its user is work¬ 
ing on. Maes says that she uses this agent 
when she writes reports and that it often 
finds articles she neglected. 

Bradley Rhodes, who is developing this 
agent, has it running on a purple wear¬ 
able computer - color-synched to his pur¬ 
ple T-shirt - that hangs from the corner 
of his black beret. Maes isn’t ready to go 
that far, “not until they become fashion¬ 
able enough.” 

Last fall, Maes used her agents in a real- 
world situation in setting up an elaborate 
electronic marketplace called Kasbah, a 
Media Lab agent extravaganza. Two hun¬ 
dred symposium attendees were given a 
bag of goods and fake money, plus access 
to agents that could be instructed to buy 
and sell. People went wild, Maes recalls. 
“Some of the participants really should 
have been thrown in jail - they promised 
to buy certain things when they did not 
have the money.” 


But the benefits are also impressive, she 
observes, as agents could, say, do compara¬ 
tive shopping or help users organize a 
consumer cartel. 

None of these agents have individual 
personalities. “For a long time, people 
assumed we were trying to build an agent 
that behaved like a real person,” Maes 
says. This agent personification could be 
“really powerful because people have very 
strong emotional relationships with char¬ 
acters. If we can impart personality to soft¬ 
ware, especially educational software, it 
could be a very motivating factor.” 

Such visions worried those who thought 
that users would trust these agents too 
much. “Some people even argued that if 
we were used to sort of delegating all these 
tasks to little people in our computers that 
maybe we would start bossing around peo¬ 
ple in the real world as well,” says Maes. 

Ben Shneiderman of the University of 
Maryland and virtual reality pioneer Jaron 
Lanier believe that agents are a disturbing 
idea when they are presented as being 


Agents worry some people. Users could put undue trust 

in agents, believing they have more intelligence 
than they really do. 


A black market emerged - most of the 
Japanese sponsors skipped the symposium 
and haggled instead. Maes and some col¬ 
leagues have just implemented a perma¬ 
nent system called MIT Marketplace, in 
which people can electronically buy and 
sell CDs, books, and other small items via 
software agents. 

Blame it on the hot 

The Kasbah experiment raised some of 
the familiar and troubling integrity issues 
surrounding agents: Are you responsible 
for your agent’s purchases? How can you 
trust an agent? And how do you keep your 
agent abreast of your offline transactions? 

Maes notes that the possibility for the 
misuse, co-option, or failure of agents is 
ever-present and foresees the development 
of reputation servers that would automati¬ 
cally verify the credibility of an agent and 
help earn the public’s trust in the new and 
generally unfamiliar technology. 


“autonomous,” which suggests that people 
are no longer in control of the software. 

But both say they’ve made their peace 
with Maes. “As she defined her terms a 
couple of years ago, I thought she was on a 
dreadful antihuman track,” says Lanier. 
“But Pattie has changed her definitions so 
that what she says no longer troubles me 
so much.” Lanier says he is comfortable 
with agents “as long as there is no decep¬ 
tion. As long as nothing is hidden from the 
user. And as long as obfuscation isn’t the 
interface.” 

Both Lanier and Shneiderman say that 
they admire Maes’s intellectual openness, 
as well as her concerns about privacy and 
about the place of agents in our psyche. 
And besides, adds Shneiderman, “How do I 
debate someone who is among the 50 most 
beautiful and 100 most influential? That’s a 
tough job.” 

The People article, describing Maes as “a 
download diva,” managed to win her some 
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detractors. The article also quoted her as 
saying that MIT “is almost a wasteland in 
terms of beauty.” She immediately sent out 
an email saying that her words had been 
taken out of context and altered. 

“I haven’t heard anything bad around 
here,” notes Rosalind Picard, a professor at 
the Media Lab. 

Maes, a part-time model in college, says 
that she agreed to be profiled because she 
thought it would be good for readers to see 
a woman recognized for her brains. Even 
now, she gets upset about the article, and 
her homepage offers a link to an explana¬ 
tion for anyone who has read the piece. 

Getting noticed for her looks may have 
backfired, but Maes says getting attention 
for being a woman has generally been 
helpful. “If you’re woman in a field where 
there aren’t as many women, you get more 
attention, rather than less. Or more atten¬ 
tion than men at the same level,” admits 
Maes. “So I haven’t experienced it to be a 
negative thing at all. I have never made a 
professional distinction between men and 
women. I’ve never compared myself with 
other women. I have always compared 
myself with everybody else.” 

Maes possesses an incredible drive and 
an insatiable curiosity. Not content to have 
a quiet summer, she’s teaching a new fall 
course on intelligence augmentation. “I 
just like diving into new things, especially 
getting involved in starting a whole new 
field,” she explains. Her newest target is 
medicine. Maes is up for tenure this win¬ 
ter - if all goes well, she will take a sab¬ 
batical next year to think about healing 
and agents. Again, she smiles, the motiva¬ 
tion is purely personal: “I am getting older 
and thinking more about my health.” 

On another walk across the campus, this 
one for lunch, Maes contemplates offers 
from a Japanese cosmetics company and 
a Japanese electronics firm to appear in 
television commercials. 

She quickly steps into the moving wedge 
of a revolving door. Out the other side, she 
talks about traveling more. “I always fear 
my life will be boring - then something 
happens.” She has already visited reefs in 
Belize, Fiji, Palau, and Hawaii, and she 
plans to dive at least once in every ocean 
on the planet. Just as soon as the agents 
release her, she’ll be down among the 
brain coral. ■ ■ ■ 



Jn 1518, a Benedictine monk 
named Johannes Zrithemius 
wrote (Polygraphiae, the 
first published treatise on 
cryptography. Cater, his 
text Steganographia ^ 
described a cipher in which 
each letter is represented 
by words in successive 
columns of text, designed 
to hide inconspicuously 
inside a seemingly pioits 
book of prayer . P&lygmphm 
and Steganographia attracted 
a considii0iii^^^t of 
attention not only for 
their meticulous analysis of 
ciphers but more notably for 
the unexpected thesis of 
Steganographia's third and 
final section, which claimed 
that messages communicated 
secretly were aided in their 
transmission by a host of 
summoned spirits. As might 
be expected, Trithemius' 
works were widely denounced 
as having magical content — 
by no means an unfamiliar 
theme in cryptographic 
history — and a century later 
fell victim to the zealous 
flames of the Jnguisition 
during which they were 
banned as heretical sorcery... 
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◄ 255 and novelty. Yet the young town 
of Dubna did. The interest in this town 
of nuclear physics is now universal.... 

Its streets are cuttings in the forest. Its 
squares are forest glades. The prevailing 
sound is the forest stillness. Probably, 
such will be the towns of the future.” 

Yuli Kim, a quasi-underground singer- 
songwriter, crooned of Dubna. Alla 
Pugacheva, the megapopular pop star, 
sang of future geniuses who “study the 
Synchrophasotron in Home Ec.” 

Dubna’s Synchrophasotron, a light- 
nuclei accelerator constructed in the 
1950s, captured the imagination of many 
Russians. Its neoclassical building with 
a flattened round dome became the sym¬ 
bol of Dubna’s Joint Institute for Nuclear 
Research. Not that many people from out¬ 
side the institute had ever seen the mythi¬ 
cal structure: though Dubna was an open 
town and its institute was international, 


the Synchrophasotron itself hid in the 
woods behind several fences and a tall 
embankment. This, of course, only added 
to the mystique. 

As a kid, I spent all my school holidays 
in Dubna - friends and I killed entire 
vacations lurking around the Synchro¬ 
phasotron fence. Kids elsewhere may 
have lived for legends of their football 
or fishing exploits, but all our adventures 
focused on the Synchrophasotron. 

Along most of the inside of the 
Synchrophasotron fence ran a strip of 
turned soil, off-limits even to employees: 
its inside perimeter was marked with 
barbed wire. This, we were convinced, 
was like the neutral zone at state borders 
- an area specially designed for gunning 
down trespassers. In fact, it appears, it 
was sealed off to make sure that tres¬ 
passers left footprints. The summer I was 
9 we discovered a small patch of the strip 
that the guards used for shooting practice. 
My most trusted friend Anton and I took 
a few days to dig a tunnel beneath the 
wooden fence and spent all summer mak¬ 


ing triumphant, if nerve-racking, forays 
into the shooting range to collect spent 
bullet casings (the guards, it turned out, 
used handguns with tiny copper bullets 
and shotguns with blanks weighed down 
with dried peas). We shared the secret 
passageway with a few other friends with 
whom we then traded casings and adven¬ 
ture stories. 

When all nine years of your life have 
unfolded against the background of the 
world’s grandest dream, you need a 
mythology that makes you a part of it. 
There was never much doubt in our 
minds that we’d become scientists: we 
were all attending math schools, the rebel 
among us wanted to become a geologist. 

But making career plans was not 
enough. We needed romance, and 
romance was in the Synchrophasotron. 
We needed conflict, and conflict was in 
the imaginary gunfire. We performed our 
job of trespassing on adult territory with 
the determination and literalism of 


future scientists. (The rebel did become 
a geologist and moved to the Russian Far 
East; his brother, my old friend Anton, is 
a scientist at the Dubna institute. I lost 
touch with them when my family emi¬ 
grated to the US when I was 14. I haven’t 
looked for them in the four years I have 
been back.) 

Pavel Zarubin, the plump youthful sci¬ 
entific secretary - a sort of scholarly PR 
rep - for the Laboratory of High Energies, 
which oversees the Synchrophasotron, 
refuses to believe a bunch of kids man¬ 
aged to breach the accelerator’s security 
21 years ago. “But we got shot at,” I claim 
in an irrational reach for credibility. 

“Well, my friends did.” 

Born and reared in Dubna, Zarubin is, 

I suppose, either what I would have 
become had I settled in this town or, 
alternatively, what I would have had to 
be to stay. He is a fountain of variously 
mystical metaphors. In a single run 
around the dimly lit Synchrophasotron 
- the institute has to save on electricity - 
Zarubin manages to compare it to a 


castle, a monastery, and an abbey. The 
point is, the Synchrophasotron was built 
to stand for centuries - not unlike the 
Protvino tunnel except, of course, that it 
was actually completed. 

The moment of the Synchrophasotron’s 
obsolescence more or less coincided with 
the end of science funding, so the local 
researchers, who’d been counting on con¬ 
ducting future experiments in Protvino, 
came up with the brilliant idea of putting 
a new accelerator right where the old one 
was. The Synchrophasotron could not be 
dismantled, mind you - if the hundreds of 
tons of steel that comprise it were shifted, 
the entire castle just might slide into the 
nearby Dubna river - but they had learned 
to miniaturize, so they put the Nuclotron, 
a superconducting accelerator of nuclei 
and heavy ions, just below the Synchropha¬ 
sotron. The first Nuclotron experiments 
were conducted in 1994. 

Thus Dubna, population 68,000, became 
the first and possibly only success story 
among the struggling science towns. Con¬ 
structing the Nuclotron, the scientists and 
engineers had to invent cheaper ways of 
doing their thing. The traditional way to 
make the tube that holds the beam, for 
example, is prohibitively expensive: a 
high-pressure chamber is generally used 
to force the metal alloy to conform to the 
complex shape required of the tube. In 
Dubna they used water frozen with the 
aid of liquid nitrogen to do the work of 
the pressure chamber. 

“This is the innovation level of a guy 
working in his garage,” Zarubin claims 
with a folksy pride. “Guys need their 
garages. Russian monasteries were always 
the repositories not only of spirituality, 
but also of skills. And technical culture, 
engineering culture, the belief in scien¬ 
tific values - all this has almost a reli¬ 
gious quality. In times of trouble Russia 
often lost its churches, but never its 
monasteries.” 

Yes, I say, still sore over his refusal to 
believe my shooting story, but in Soviet 
times a lot of the monasteries were turned 
into prisons. “They became only more 
sacred for that,” Zarubin retorts. One has 
to cultivate an enlightened disregard for 
history in these science towns. If Protvino 
was built on the bodies of soldiers, then 
Dubna rests on the bones of labor camp 


Sensing obsolescence, Dubna's scientists put a 
new accelerator exactly where the old one was. 
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inmates. The town sits on an island 
shaped by the Dubna and Volga Rivers 
and the Moscow Channel, which connects 
the Volga with the Moskva River. The 
channel, a utopian dream of Russian rulers 
for centuries, was built in the 1930s by 
prisoners - as many as 700,000 of them, 
according to sources. 

After the war, prisoners were used to 
build the first accelerator here (the world’s 
biggest, naturally), the Synchrocyclotron, 
which became operational in 1949. The 
entire project was the province of the 
Ministry for Mid-Range Machinery, as 
the Soviet ministry of atomic warfare was 
euphemistically named. It was a state 
unto itself, with Lavrenty Beria, Stalin’s 
police chief, as its czar, and labor camp 
inmates as its citizens. The first scientists, 
who moved to Dubna in the 1940s and 
’50s, remember that the large green 
between Dubna’s luxurious (by Soviet 
standards) hotel and the Volga used to be 
the campgrounds. They remember too 
that the inmates were escorted by armed 
guards to the Synchrophasotron construc¬ 
tion site. 

It was all top secret then; the physicists 
were not even allowed to publish their 
findings. But then in 1954, Western Euro¬ 
pean physicists joined forces to create 
CERN (Conseil Europeen pour la 
Recherche Nucleaire, now known as the 
European Laboratory for Particle Physics 
and the place where the World Wide Web 
was invented) on the Swiss-French bor¬ 
der. Soviet Science had to retaliate with a 
Warsaw Pact center, and in 1956 the Joint 
Institute for Nuclear Research was inau¬ 
gurated around the Synchrophasotron 
(then the world’s biggest) in a freshly built 
town full of yellow Hungarian-style cot¬ 
tages (for the top scientists) and gray Bul¬ 
garian-designed apartment buildings (for 
the rest). The only memory of the labor 
camp inmates lay in their unmarked 
graves. “Where the prisoners’ graves are, 
there is a stream,” Zarubin tells me. 

“Local men use the water for pickling 
cucumbers, and they don’t have to boil 
it first.” He pauses. “It is holy water,” he 
explains. This man can put a good spin 
on anything. 

Even with a correction for Zarubin’s 
PR prowess, the picture that emerges 
from our circular tour of the venerable 


Synchrophasotron and the defiant Nuclo- 
tron is one of folksy ingenuity riding in 
on a good old workhorse to save Soviet 
science. At a time when, in most science 
towns, salaries have not been paid in 
months and institute directors have 
resorted to hunger strikes and even sui¬ 
cide, the mere fact of functioning can be 
a source of boundless pride. In 1996, the 
year of the science town’s 40th birthday, 
Dubna put on a lavish celebration of its 
continued existence. Facades were paint¬ 
ed, roads repaved, and new streetlights 
erected to greet visiting dignitaries. The 
money ran out before some of the repairs 
were completed, though; at the Flerov 
Laboratory of Nuclear Reactions, for 
example, the front entrance is sealed off. 
This lab, the source of Dubna’s greatest 
prestige, is also the recipient of the 
largest part of the institute’s budget. 

Thanks to the Laboratory of Nuclear 
Reactions, all of Dubna hopes to immor¬ 


talize itself in the name of element 105 
(one of those blank spaces in the periodic 
table), which, if all negotiations among 
international agencies go as planned, will 
become officially known as dubnium. The 
Laboratory of Nuclear Reactions, with its 
four small accelerators, synthesizes the 
nuclei of new elements. It is a source of 
great pride in Dubna that elements 102, 
103,104, and 105 are generally acknowl¬ 
edged to have been synthesized first in 
Dubna, and elements 106,107, and 108 
are said to owe a sizable debt to Dubna as 
well. It is element 114, however, that the 
lab is pinning its hopes on. 

“It has been predicted,” explains direc¬ 
tor of the lab Mikhail Itkis, “that element 
114 will live a long time. The nuclei of 
other elements we have synthesized have 
been short-lived, dying after milliseconds 
or microseconds, while this one may live 
for days or even months.” Led by the theo¬ 
retical predictions, scientists have been 
looking for it. The prediction, explains 
Itkis, is that element 114 will have a magi¬ 


cal nucleus - that is, a nucleus with magi¬ 
cal numbers of neutrons and protons. 

Like lead, for example: it has 114 protons 
and 184 neutrons, which makes it doubly 
magical. The point is, a nucleus possessed 
of magical numbers is extraordinarily 
resilient. “We are looking for a new island 
of stability,” says Itkis. Aren’t we all. 
Measured against other science towns, 
though, Dubna seems to have come clos¬ 
est to finding the magical combination, 
the correct relationship between scaling 
down and insisting on the dream. It’s just 
lucky not to be saddled with a dream 
that’s 21 kilometers long. 

Tito Pontecorvo is one of Dubna’s most 
famous residents. His father Bruno, the 
brother of Italian film director Gillo 
Pontecorvo, studied with the great Enrico 
Fermi, then fled fascist Italy, emigrating 
to Canada and disappearing with his wife, 
a Swedish communist. As it turned out, 


the man who was dubbed the Hydrogen 
Traitor (though he maintained he’d never 
worked on the H-bomb) went to Finland 
and crossed the border into the Soviet 
Union, where, apparently by prior 
arrangement, he was hidden - in Dubna. 
A couple of years after Bruno Pontecorvo 
disappeared in the West, he reappeared at 
a press conference in Moscow, his trans¬ 
formation into Soviet scientist complete. 
He lived in Dubna for the rest of his life; 
his wife, they say, lost her mind. 

Dubna myths feed on the memory of 
Bruno Pontecorvo’s flamboyance: he is 
said to have delivered April Fool’s Day 
lectures and to have ridden his horse 
through Dubna at midnight wearing a 
wide-brimmed hat. The latter story, 
though, seems to conflate his image with 
that of his youngest son: Pontecorvo the 
father is most fondly remembered for 
introducing the Soviets to snorkeling; 
his son is the one with the horses. Tito 
Pontecorvo started out as a scientist in 
oceanology and spent most of his 305 ► 


If Protvino was built on the bodies of soldiers, 
Dubna rests on the bones 

of labor camp inmates. 
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Science Cities 

◄ 295 time at sea - but as the son of for¬ 
eigners, he was not considered reliable 
enough to disembark in foreign lands, 
finally, Pontecorvo quit, declaring to any¬ 
one who would listen that he had been 
forced out of science. 

Since he was a child, Tito Pontecorvo 
had had a thing about horses. Enough of 
a thing, apparently, to do the unimagin¬ 
able: launch a private enterprise not just 
anywhere in the Soviet Union, but in one 
of its showcase towns. In 1979 he built 
a barn right where the town of Dubna 
met the forest and started offering riding 
and horse-grooming lessons. 

Having a local riding school appealed 
to the Dubna ambition for the finer things 
in life. Tito Pontecorvo and the Joint 
Institute for Nuclear Research entered 
into a mutually beneficial relationship 
that lasted a dozen years and produced 
hundreds of Eastern bloc city kids uncom¬ 


monly good with horses. In 1991, when 
Russia legalized private farming, Ponte¬ 
corvo set about building the dream of his 
lifetime. He spent more than a million 
dollars of borrowed money to build the 
biggest palace the Volga has seen. He situ¬ 
ated it on the opposite side of the river 
from Dubna, where the gray-brown of 
dilapidated villages unexpectedly gives 
way to the spectacle of a red-brick rendi¬ 
tion of a sugar castle, with tiny turrets 
and silver-topped towers stretching as far 
as the eye can see. The castle lies low in a 
valley, surrounded by the green pastures 
rolling down to the river, dotted with 
Pontecorvo’s 200 Akhal-Teke, some of the 
world’s most exotic, most expensive and, 
possibly, most beautiful horses; there are 
only 2,500 of them on earth. 

But the Russian nouveau riche have not 
rushed to buy these fine animals. And the 
state is in no hurry to fork over half a 
million dollars in farming subsidies that 
Pontecorvo figures he is due. Pontecorvo’s 


plan now is to use his natural charm, 
native English, and Canadian citizenship 
to popularize the Akhal-Teke in North 
America, “so that American snobs start 
saying to one another, 'What, you still 
have not bought an Akhal-Teke?”’ For 
now, though, he has sold off most of the 
farm equipment. His telephone has been 
turned off for nonpayment. His six employ¬ 
ees, his family, and his 200 Akhal-Teke 
are living in the castle, gates closed tight 
against the creditors. 

The moral of this story, then, is that 
ambition can trap you - indeed, that if 
science was among the Soviet Union’s 
greatest ambitions, then the science towns 
were its best-built traps. As these things 
go, of course, it is better to be trapped in 
a castle, like Tito Pontecorvo, than in bar¬ 
racks, like the builders of Protvino’s ill- 
fated accelerator tunnel. When miners 
and construction workers were called in 
from all over the country, some of them 


were temporarily settled in barracks on 
the outskirts of Protvino. In the years 
since the money stopped, the 200-family 
barracks settlement has turned into a 
town of its own, rife with the complaints, 
the smells, and the rumors bred by hope¬ 
lessness and poverty. 

As soon as I declare myself as a jour¬ 
nalist, the women of this shanty town 
flock to me and interrupt one another 
with complaints. “Our children have 
to travel to school in another town.” 

“The sewers leak everywhere!” “The rats 
are as big as a soccer ball!” “We were 
tricked!” 

True, they were tricked. They were 
lured here with high salaries - about the 
same as a physics PhD’s then - and the 
promise of an apartment in a few years. 
When the construction came to a stand¬ 
still, all hope for an apartment vanished. 
A couple of years ago the local sanitary 
commission deemed the shanty town 
unsuitable for living. Some of the wives 


in the town formed an activist group, and 
last summer they finally succeeded: they 
obtained permanent residence registra¬ 
tion stamps for all the barracks’ residents. 
Now they have more rights, including the 
right to stay indefinitely in a place unsuit¬ 
able for living, playing the raggedy ghosts 
of Protvino’s ambition. 

The town retaliates by putting on an 
aggressively happy face. Protvino is hold¬ 
ing a town-anthem contest, in which the 
front-runner is local celebrity poet 
Alexandra Kurbakova. 

In a scene too heavily symbolic for 
even the most exploitative of journalists, 
Kurbakova greets me from her bed in a 
cramped first-floor studio apartment in 
the “saw building” by saying she doesn’t 
have long to live. Reclining beneath a 
wall of portraits of great Russian poets - 
Alexander Pushkin, Sergei Yesenin, and 
Kurbakova herself - she performs her 
hymn to Protvino, a waltz that I present 
here in my own faithful translation: 

Where the scientists are free 
Like the birds in the trees , 

Hear the sounds of science 
In the forest’s green silence. 

You can feel antimatter 
And the scientists had better 
Take you down the stairs 
To the tunnel that’s theirs. 

Kurbakova’s husband, also a local poet, 
has lit candles and cranked up a crackly 
mono tape recorder for this performance. 

I sort through my embarrassment at being 
the recipient of this ritual, my disgust at 
this filthy little apartment, my squeamish¬ 
ness at the sight of Kurbakova, who really 
does not look like she has much time left 
- and discover that I am not only touched, 
but also vaguely envious. 

There was a time, albeit when I was 9, 
when I would have been willing to be 
shot in the butt with a salt bullet just 
to stake out a place in the science-town 
mythology. How glamorous it is to be 
going out as a science town’s tragic 
living classic. 

That’s the thing about science towns: 
their projects are so grand they are absurd, 
their residents are so stubborn they have 
tunnel vision, their artists are so glorious¬ 
ly provincial they are pathetic, but some¬ 
how, even now, the total is different than 
the sum of its parts. ■ ■ ■ 


Ambitions can trap you. If science was among 
the Soviet Union's greatest ambitions, 
then the science towns were its best-built traps. 
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In February 1995, the European Commission 
hosted a G7 roundtable on the information 
society. Envoys ranging from heads of state 
to prominent industrialists debated the 
Global Information Infrastructure.The Japan¬ 
ese delegation included, among others, Isao 
Okawa, chair of Sega. His participation was 
quiet, but his return to Japan was not. He 
was determined to correct what he saw as 
a glaring omission: the people most affected 
by the coming information society - that is, 
children - were utterly unrepresented. He 
decided to change this. 

Within eight months, Okawa conceived, 
funded, and implemented the first Junior 
Summit. For four days in Tokyo that October 
and November, 41 children from 12 nations 
convened for a milestone meeting at which 
adults found room only in the audience. 


The young people, 12 to 18 years old, 
addressed issues ranging from the envi¬ 
ronment and peace to communications; 
some participants were involved in using 
the Internet to compose music collabora- 
tively and perform it live for the first time. 
The event was a resounding success. 

Now, some two years later, Okawa is 
determined to see another such assembly 
take place in a broader international set¬ 
ting.To this end, MIT has been asked to 
host the second Junior Summit in 1998, 
under the direction of Media Lab professor 
Justine Cassell. 

Agents of change 

The second Junior Summit presents a chance 
to increase the number of countries at the 
table, to give the conference participants 
more time for discussion, and to let them 
disseminate their conclusions more widely. 
Children from every country in the world 
are invited to discuss the future of young 
people in the digital age. Of course, linking 
children around the world will not in itself 
solve the problems of world hunger, pov¬ 
erty, and repression. However, children 
together may make a step toward solving 


Nation.1 

these problems and others that we adults 
are not child enough to recognize. 

The simple act of uniting children will 
widen their perspectives on their own lives, 
and the lives of those who come after. It 
will deepen their understanding of their 
own problems, and the problems of those 
who are unlike them. It will lead to a better 
world, as children become empowered 
to seek solutions globally and implement 
them locally. For the adults around these 
children, this process of discovery can 
enlighten all efforts to make the informa¬ 
tion society everybody's society. 

The second Junior Summit seeks to 
engage 200 children between the ages of 
10 and 16 from around the world. Partici¬ 
pants will be selected based on how well 
they can document - in their native lan¬ 


guage, through a video or photographic 
essay, through a piece of music, or through 
drawing or painting - the state of children 
in their community, with particular focus 
on how the digital revolution is affecting 
them.Those children who do not yet have 
anything to document with respect to the 
digital revolution are asked to give their 
vision of a global community.The 200 
selected children will meet online for six 
months of debates, discussions, and the 
creation of artistic works. 

Simply participating in the online forum 
will allow children to be agents of change 
in their communities - all of those who are 
chosen will be given computers and Inter¬ 
net connections, which will be set up in 
their local schools or community centers. 
After six months online, the participants will 
choose 60 delegates to represent them at 
the summit at MIT, where they will solidify 
their positions and, finally, present their 
arguments to world leaders. Following the 
summit, children will be matched with 
mentors from industry, government, and 
education who will help them launch local 
action projects to share the benefits and 
continue the momentum of the summit. 


A better world 

One topic on the table will be a proposal by 
five alumni of the first Junior Summit to start 
Nation.1 - a virtual nation for children, with 
its own voice, flag, and currency, but with¬ 
out borders or centralized government.This 
nation would apply for membership to the 
UN and make every effort to include chil¬ 
dren from developing nations. Here is an 
excerpt from Nation.1 's first proclamation: 

As a kid growing up with computers, you have 
ideas, you see possibilities, but they don't count, 
you're just a kid. Adults need kids, they just don't 
realize it. They can't relate to what kids have to 
offer, because they don't understand technology 
the way kids do. Kids have valuable perspectives, 
but the world offers no mechanism to voice their 
opinions. They have no representation in world 
politics and they have no influence in the decisions 
that govern their future. 

So with the help of the second Junior Summit, 
a group of young, very wired individuals is going 
to bend, twist, and distort some barriers with the 
hope those barriers will come undone. We are going 
to create a country in cyberspace, not defined by 
geography or race, but by technology and age: 
Nation. 7 - a country populated and run by kids. 

Nation. 7 is just beginning, and we are consider¬ 
ing how to create digital political systems, how to 
deal with language barriers, how the technology 
behind the country will work. We passionately 
believe it's worth it, because uniting kids changes 
their perspective, widens their understanding, and 
leads to a better world. 

Proposals like Nation.1 may seem outra¬ 
geous, even unthinkable, compared with 
what we adults would have suggested. 
That's the way it should be: ultimately, the 
world must go past what adults believe will 
succeed.The global information society is 
ours only to dream - it will be up to these 
children to live it out. 

If you are 10 to 16 and interested in the 
Junior Summit, check out www.jrsummit.net/, 
or write to Junior Summit, MIT Media Lab, 
Cambridge, MA 02139. For further informa¬ 
tion on Nation.1, email nation1@2b1.org or 
visit www.2b1.org/nation1 /.■ ■ ■ 

This column was cowritten with Justine Cassell 
(justine@media.mit.edu), professor in the 
Learning and Common Sense section of the 
MIT Media Lab and director of the Gesture 
and Narrative Language Group. 

Next: Powerless Computing 


Because kids have no representation 
in world politics, we are creating 
a country in cyberspace 
defined by technology and age. 
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